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PREFACE. 


TiiE  object  of  tha  present  volume  is  to  present  the  etudeui 
and  practitiouer  with  a  clear,  concise,  and  eyBtematic 
account  of  urinary  pathology  and  therapeutics,  based  upon 
the  latest  ascertained  facts,  and  supported  by  the  best 
authorities.  For  this  purpose,  I  have  endeavoured  to 
make  myself  acquainted  with  the  recent  literature  on 
the  subject;  more  especially  the  contributions  made  to 
onr  Societies,  and  the  discussions  resulting  therefrom. 
Throughout  I  have  endeavoured  to  put  prominently 
forward  the  characters  upon  which  the  diagnosis  of  the 
various  renal  and  urinary  diseases  is  founded,  and  their 
treatment  indicated. 

I  have  to  thank  my  friends,  Dr.  Green,  Professor 
Greenfield,  Dr.  Frederick  Roberts,  Dr.  Lindsay  St-oven, 
and  Mr.  Godlee  for  the  use  of  illustrations  from  their 
works,  and  must  also  record  the  obligation  I  am  under  to 
my  friend  and  colleague,  Dr.  James  Anderson,  for  the 
chapter  on  Abnormalities  of  the  Kidney,  which  his  ex- 
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tensive  anatomioal  knowledge  peculiarly  fitted  bim   to 
supply. 

My  former  work,  on  the  **  Morbid  (Conditions  of  the 
Urine  dependent  on  Derangements  of  Digestion,"  being 
out  of  print,  I  have  incorporated  snob  portion  of  it  as 
seemed  desirable  in  the  present  volume,  so  that  it  will  not 
be  issued  again  in  a  separate  form. 


Queen  Anne  Street.  London. 
July.  1885. 
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DISEASES  OF  TEE  KIDNEY 

MORBID  CONDITIONS  OF  THE  URINE. 


CHAPTER  I. 

Genxeal  Syuptouatoloot  of  Kidkby  Bisbask. 

WoBN  kidney  disease  esiets,  its  presence  is  generally  indi- 
cated by  certain  qualitative  changes  in  the  urino  secreted, 
and  which  in  themselves  ore  usually  sufficient  to  enable  us 
to  arrive  pretty  conclusively  at  an  opinion  regarding  tlie 
natarc  of  the  disorder.  In  addition  to  the  altered  charac- 
ter of  the  urinary  secretion,  diseases  of  the  kidney  are 
attended  by  other  symptoms,  partly  objective,  and  partly 
subjective  in  character;  such  as  those  wluch  relate  to 
sensations  in  tlie  organs  themselves,  or  depend  on 
Iterations  in  their  size  and  position,  or  are  connected  with 
rbance  of  function  in  other  organs.  These  symptoms, 
toagh  not  in  thcmselTes  always  sufficient,  in  the  abseuco 
of  a  careful  clinical  examination  of  the  urine,  to  determine 
the  presence  or  the  nature  of  renal  disease,  not  only 
jnaterially  aid  us  in  coming  to  n  conclusion  that  these 
rgans  are  the  seat  of  disease  and  thus  lead  ns  to  direct 
inqoiries  more  specially  in  that  direction,  hut  they 
enable  ns  in  obscure  and  mixed  cases  to  effect  a  differ- 
ential diagnosis,  and  also  to  ascertain  with  a  greater  posi- 
tiveness  the  stage  the  disease  has  reached,  by  a  considera- 
tion of  the  changes  wrought  in  the  body  generally,  than 
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could  bo  possiblo  by  a  mere  dopendenco  on  the  i 
obtained  by  an  examinfttion  of  iLo  uriiie.  And 
oouduotiug  A  cliuical  examination  we  always  pass  £rom 
the  general  to  the  special,  it  will  be  advantageous  to  gain 
an  insight  into  the  nature  of  the  general  symptoms  beforo 
we  undertake  the  task  of  investigating  those  ohangea  in 
the  urinary  secretion  attendant  on  diseases  of  the  rei 
organs. 


1.  Pain  is  a  symptom  of  kidney  disease,  which 
8ul)jcct  to  considerable  variation,  both  as  regards  its 
and  intensity  ;  for  whilst  there  are  few  diseases  of  the 
kidney  which  are  entirely  unaccompanied  by  uneasy  sen- 
satiouR  in  the  neighbourhood  of  the  organ,  still  pain  is 
undoubtedly  a  more  marked  symptom  in  some  forma  than 
in  othcrH.  Thus,  for  instance,  iuilammatory  affections 
of  the  Bubstance  of  tlie  kidney  may  exist  without  the 
patient  making  any  complaint  of  pain,  even  when  closely 
questioned  on  the  bubject ;  at  most  only  a  feeling  of  weight 
or  dragging  in  the  loins.  In  other  cases  the  pain  co^| 
plained  of  is  so  intense  that  the  patient  ia  unable  to  bettP 
the  shghtest  pressure  over  the  loins  or  llauk.  The  same 
variability  in  the  degree  of  pain  is  noticeable  when  the 
organ  is  invaded  by  new  growths,  or  becomes  the  seat  of 
calculous  deposit.  (Cumow,  Path.  Soc.  7><j?w,,  vol,  xxiv., 
p.  1'18).  The  explanation  of  the  variability  of  this  symp- 
tom is  that  the  substance  proper  of  tlio  kidney  is  but 
indifferently  supplied  with  nerves  of  common  sensation, 
whilst  these  are  freely  distributed  over  the  suriacc  of 
the  capsule,  and  around  tlie  pelvis  of  the  organ.  Thus 
it  happens  in  inflammatory  affections  of  the  kidney,  unless 
there  is  much  swolliug  and  tumificatiou  of  the  substance  of 
the  kidney,  causing  stretching  and  tension  of  the  capsule, 
pain  may  not  be  experienced.    Again  with  renal  calculi,  a 
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lATge  mass  wbicU  gradually  desfcroys  by  its  prossuro  the 
whole  of  the  kidney  snbstance  may  exist  and  yot  jyive  rise 
to  little  or  no  pain,  wliilst  firmly  imbedded,  vrboreas  & 
email  fragment  of  gravel  foiling  into  the  pelvis  of  the 
kidney  will  oxcite  the  most  distressing  paroxysms. 

There  are  two  charncteristios  of  pain  arising  from  kidney 
diM&se  whieb  require  notice,  the  first  is  its  paroxysmal 
eh&raoter.    This  may  be  accounted  for  by  the  fact  that  the 
Iddneya  are  more  or  less  ovcr-liiid  by  the  ascending  colon 
on  the  right,  and  the  descending  colon  on  the  left,  and 
pain  is  hkely  to  be  occasioned  when  these  portions  of  the 
bowel  become   overloaded   with  faces,  or  distended  with 
ktns,  and  thus  press  on  a  diseased  kidney ;  as  the  contents 
»f  the  colon  ore  continually  shifting,  we  can  readily  see 
how  it  is  relief  may  suddenly  follow  intense  pain  in  tlie 
renal  region.     Another  reason  for  the  paroxysmal  nature 
of  the  pain  in  kidney  dit^ease  is  the  occasional  passage  dovm 
the  ureter  of  blood  clots,  and  urinary  deposits,  which  give 
to  sharp  and  temporary  colic. 
Tho  other  character  of  renal  pain  is  that  it  is  often  re- 
leoted,     Morgagni  was  the  first  to  call  attention  to  this 
it*     It  most  frequently  occurs  in  cases  of  renal  calculus, 
,IUid  aa  this  reflected  pain  is  u»)ually  felt  at  the  neck  of  the 
ler,  it  happens  that  attention  ia  drawn  to  the  bladder 
[father  than  tlic  kidney.     Sometimes  the  pain  instead  of 
»ing  rcilected  to  the  bladder,  is  felt  in  the  groin,  or  down 
le  epennatic  cord,  or  down  the  inner  side  of  the  thigh, 
Casea  of  persistent  pain   in  the   Itccl,   or   foot,   are  re- 
corded, which  on  the   urine  being  examined  led  to  the 
discovery  of  pus  and  blood-corpuscles  in  the  urine,  un- 
doubtedly caused  by  the  presence  of  a  calculus   in   tho 
idney  of  the  same  side  as  the  foot  aiTectcd. 
Attacks   of  pain   of  neuralgic  characU'r  affuctlng  the 
region  of  the  kidney  are  not   infrequently  complained 
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of,  especially  in  persons  who  hnve  resided  in  malari 
districts.  In  1878  the  late  Dr.  Murchison  gave  n 
the  particulars  of  a  peculiar  form  of  ueurosal  attack 
which  he  designated  as  a  "renal  storm"  and  which  had 
frequently  occurred  in  a  patient  sa^'ering  from  aortio 
regurgitation.  The  attack  commenced  with  excruciating 
pain  over  the  region  of  the  right  kidiiey,  exactly  like  roual 
colic,  but  there  was  no  sickness  or  retraction  of  testicle* 
and  the  urine  passed  during  and  after  the  attack  was 
perfectly  normal,  nor  was  there  any  jaundice  or  anything 
to  suggest  the  pain  was  due  to  biliary  calculus,  after  lasting 
some  hours  it  passed  oS  as  suddenly  as  it  came  on.  With 
rofurence  to  this  case  I  may  mention  the  remarks  made  by 
Dr.  E-oherehoTi  (rX^fa^ejs  of  the  Lwfr,]).  18)  with  regard  to  the 
neuralgic  pain  sometimes  met  witli  in  organic  disease  of 
the  heart  and  which  is  referred  to  as  being  situated  deeply-^ 
behind  the  first  part  of  the  dnodeinim.  "  It  is,"  he  says^H 
"severe,  almost  like  that  from  gall-stone,  but  it  is  without 
juuudioe  or  other  symptoms  of  calculus,  it  is  not  counected 
with  the  stomach,  for  it  is  not  affected  by  food,  but 
paroxysmal  and  recurring  sometimes  with  great  regularity." 
In  1880  a  man,  aged  47,  a2>plied  as  an  out-patient  at  the 
Loudon  Hospital  solely  on  account  of  severe  paroxysmal 
attacks  of  pain,  which,  commeucing  at  the  angle  of  tlie 
epigastric  region  where  it  joins  the  right  hj-pochondrium, 
passed  downwards  into  the  right  lumbiix  region.  No 
disease  of  the  Uver  or  kidney  could  bo  detected,  and  the 
urine  was  perfectly  normal.  On  examining  the  chest, 
however,  wo  found  the  left  ventricle  considerably  hyper- 
trophied.  tlie  result  of  aortic  regurgitation.  Tliis  case  was 
probably  similar  to  that  mentioned  by  Murchisou  and  those 
alluded  to  by  Uabershou. 

2.  Enlargements  of  the  Kidney.— Owing  to  their 
situation  at  the  back  of  the  abdominal  cavity,  the  kidneys 
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catmot  he  felt  by  palpation  when  of  ordinary  bIzo  ;  or  at 
k'  iuost«  iu  fehiu  Bubjects  only  the  upper  border  of  the 
igbt  kidney  in  &ont  can  be  made  out.  It  is  only  therefore 
Khen  coneiderable  enlargement  takes  place  that  a  physical 
:amiuation  of  the  alidomeu  can  lead  us  to  form  a  do^ite 
eoDclasion,  £nt  even  when  considerable  enlargement 
exists,  the  difficulty  ef  diagnosis  is  greats  not  only  in  deter- 
mining differentially  between  enlargement  of  other  organs 
of  the  abdominal  cavity,  such  as  the  ovary,  the  spleen,  the 
concave  surface  of  the  hver,  &c.:  but  also  when  the 
tumour  is  correctly  refcTred  to  the  kidney^  to  distinguish 
the  nature  of  the  diseaHe.  In  order  therefore  to  make  a 
successful  diagnosis  three  points  have  to  be  attended  to. 
(1 )  Aj3  accurate  knowledge  of  the  anatomical  rektious  of  the 
renal  organs ;  (2)  a  systematic  method  of  conducting  the 
physical  examination  to  which  must  be  added  a  tactile 
skill  acquired  by  constant  practice ;  and  (8)  a  thorough 
eonsidoratiou  of  the  general  symptoms. 

Anaiotnical  Titfation,  The  kidneys  are  situated  at  the 
baek  of  the  abdominal  cavity,  behind  the  peritoneum  from 
which  they  are  se])arated  by  a  layer  of  cellulo- adipose  tissue. 
They  rest  upon  the  lower  portion  of  the  diaphrngm,  on  tlie 
fascia  covering  the  qua^bati  lumborum  and  transversalis 
muscles  and  towards  their  inner  side  on  the  psoas  muscles, 
The  left  kidney  as  nearly  as  possible  lies  between  a  line 
drawn  outwards  from  the  level  of  the  11th  dorsal  spine  and 
a  similar  line  ilrawu  from  the  level  of  the  2ud  lumbar 
spine,  whilst  tlio  hilum  correspouds  to  the  level  of  tlie  Itit 
lumbar  spine,  and  is  nearly  two  inches  &om  the  middle 
line  of  the  body.  The  right  kidney  iu  placed  at  a  shghtly 
lower  level  than  the  left,  being  from  half  an  inch  to  three 
quATters  of  an  inch  below  the  limits  given  above.  The 
anterior  relation  of  the  kidneys  are,  however,  of  the  greatest 
iiBportaucti  in  diuguosiug  renal  tumours,  since  owing  to  the 
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of  the  strnoiureB  at  the  posterior  a82)ect,  the  exist- 
of  ft  turaour  is  not  so  easily  detected  by  manipulation 
fta  by  gentle  pressure  on  the  anterior  or  lateral  surface. 
Moreover  a  solid  tomoor  occupying  the  loins  and  flank  may 
be  generally  referred  to  the  kidney,  but  when  it  comes  to 
tlie  front  we  have  to  take  into  consideration  the  poasi- 
kility  of  its  being  caused  by  enltirgement  of  other  organs, 
'he  kidney  on  each  side  occupies  a  part  of  the  hypochon- 
driac, epigastric,  umbihcal,  and  lumbar  regions  as  shown 
in  fig.  1.  The  right  kidney,  whicb,  as  stated  above,  natur- 
ally lies  at  a  lower  level  than  the  left,  has  its  lower  border 
correpponding  to  a  lino  drawn  just  above  tlie  upper  level  of 
tho  ambihcus,  whilst  the  left  is  about  half  an  inch  higher. 
The  upper  border  of  the  inner  edge  of  the  right  kidney 
■Iso  extends  rather  more  into  the  umbilical  region  towards 
,tl»e  middle  line  than  does  the  left.  The  right  ki<hiey  is  in 
jUtiou  by  its  upper  border  with  the  supra-renal  capsule 
the  under  surface  of  the  right  lobe  of  the  liver.  The 
iding  colon  covers  the  anterior  surface,  whilst  the 
OBCum  just  lies  below  the  lower  border.  The  inner  border 
■t  its  upper  end  is  just  covered  by  the  duodenum  and  head 
of  the  pancreas.  The  left  kidney  at  its  upper  border  is  in 
contAot  with  the  supra-renal  capsule  and  the  spleen.  Its 
kuterior  surface  is  covered  at  the  upper  end  by  the  tail  of 
le  pancreas  which  intervenes  between  it  and  the  lower 
tl>order  of  the  stomach,  whilst  the  middle  and  lower  portion 
of  iU  surface  is  covered  by  the  descending  colon,  which 
lowever  it  must  be  remembered  crosses  it  rather  obliquely 
im  above  downwards,  and  from  without  inwards.  This 
important  for  in  large  ronnl  tumours  of  the  left  side,  the 
dfiscending  colon  is  to  be  felt  crossijig  rather  thou  covering 
the  kidney. 

The  manner  of  examiiiing  for  enlargement  of  the 
kidney  m  as  follows,  tlie  patient  being  in  bt^d  or  ou  a 
tola,  has  his  knees  weU  drawn  up  bo  as  to  flex  the  \lu.^xa 
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npou  the  trtmk.  If  the  tumour  is  on  the  right  side,  tlie 
left  haud  in  to  be  patj>^ed  along  the  moigiii  of  the  false  riba 
till  it  reaches  the  space  between  them  and  the  croet  of  the 
ihum ;  then  with  the  right  hand  tlie  wall  of  the  abdomen 
is  to  be  greatly  depressed,  and  the  iutcstine  pushed  aside, 
by  the  tips  of  the  fingers,  as  much  aa  possible.  AVhen  the 
right  hand  is  well  over  the  anterior  kidney  region,  pressure 
is  made  in  the  loius  by  the  fingers  of  the  left  hand  bo  aa  to 
push  the  kidney  as  far  forwards  as  possible  against  the 
right  hand.  In  this  way  an  enlarged  kidney  can  usually 
be  diagnosed,  but  if  any  doubt  exists,  a  reference  to  the 
general  symptoms  will  as  a  rule  determine  the  point  satis- 
factorily. Thus  for  instance,  the  mobility  of  the  tumour 
on  deep  inspiration,  the  presence  or  absence  of  abnormal 
conditions  of  the  urine,  &c. 

The  following  points  should  be  borne  in  mind  in  distin* 
guishing  renal  tumours  ii'om  enlargements  of  other  organs, 

(1)  From  Knlar/jnneiiU  of  the  Liver :  by  the  tumour  being 
more  or  less  covered  by  intestine;  by  the  relation  of  the 
tumour  to  the  ribs,  which  instead  of  passing  under  them, 
dips  down  as  it  were  so  that  the  fingers  can  be  placed 
between  their  margin  and  the  tumour  that  the  tumour  is 
not  affected  by  the  ordinary  movements  of  respiration; 
that  there  is  generally  some  marked  morbid  condition  of 
the  urine ;  that  the  enlargement  is  not  accompanied  with 
jaundice. 

(2)  From  EnlanjtmtenU  of  the  Cattim  or  Colon;  by  the 
absence  of  any  special  intestinal  disturbance ;  that  it  does 
not  disappear  after  the  emplojiuent  of  purgatives.  A 
perinephritio  absoess  is  distinguished  &om  a  fajcal  abscess, 
by  its  more  rounded  and  oval  form,  by  its  deeper  situation, 
by  the  frequent  occurrence  of  an  cedematous  condition  of 
the  skin  in  the  region  of  the  loins,  by  a  lower  degree  of 
fever  and  with  more  marked  remissions. 
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(8)  From  Enlarged  SpUen ;  by  the  tumour  being  more 
rounded  than  a  Bplenic  enlargement,  which  often  presents 
a  defined  edge  -wliich  is  notched.  By  not  projecting  so  far 
forward  anteriorly  as  a  splenic  tumour  does;  by  being 
covered  more  or  less  by  the  transverse  colon ;  by  its  not 
being  influenced  by  the  respiratory  movements. 

(4)  Fr<m  Ovarian  Tumours ;  the  history  points  to  the 
flsilargement  ha\'ing  firtit  commenced  in  tlie  lumbar  region  ; 
by  the  tumour  being  felt  in  tlie  loin  as  well  ae  in  front;  by 
the  colon  more  or  less  covering  the  tumour,  by  the  nega- 
tive information  gained  by  vagiuiil  examination. 

As  a  general  rule  renai  tumours  arc  usually  most  pro- 
inent  in  tlic  back  and  flauk,  but  instancetj  do  occur  where 
e  enlargement  is  directed  more  towards  the  uuterior 
"Wall  of  the  abdomen,  increasing  however  always  from 
bnhind  forwards.  This  variation  in  situation  depends  of 
of  course  on  the  part  of  the  kidney  affected  and  the  nature 
of  the  disease.  Thus  in  periaephritis,  or  enlargement  of 
the  kidney  from  numerous  cysts,  the  tumour  will  bo  found 
nctly  occupying  tlie  loins,  whilst  in  rapidly  growing 
goid  disease  or  collections  of  pus  within  the  cavity  of 
e  kidnoy,  tlie  cnlorgoraent  may  often  be  best  felt  between 
e  ribs  and  the  median  line  above  the  umbilicus.  These 
points  however  will  call  for  special  attention  when  each 
special  form  of  renal  tumour,  and  its  differential  diagnosis 
is  dealt  with. 

8.  Derangements  of  the  Circulatory  System. — In 
those  afTectiouB  of  the  kiditoy  known  collectively  as  Bright's 
duease,  marked  changes  occur  in  the  circulatory  system, 
hich  by  their  results  at  once  draw  atteutiou  to  the  morbid 
sees  going  on  in  the  renal  organs.  These  are  dropsy, 
pulse  of  high  tension,  hypertrophy  of  the  left  ventricle, 
and  lucmorrhages  from  mucous  surfaces.  Those  condi- 
tions hoTvever  are  not  combined  in  every  form  of  Bright'^ 
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disease.  Thus  dropsy  is  the  special  clinical  feature  of  the 
inflammation  of  the  kidney  which  eventuatca  in  the  large 
white  kidney ;  whilst  a  pulse  of  high  tensioo,  with  hyper- 
trophy of  the  loft  ventricle  is  characteristic  of  the  granular 
and  contracted  kidney.  There  are  exceptions,  it  is  true,  to 
this  general  statement,  for  a  slight  degree  of  dropsy  is 
often  noticeahlo  towards  tlie  end  in  cases  of  granular  kid- 
ney, when  the  hypertrophied  ventricle  at  last  becomes 
weakened,  and  the  blood  pressure  throughout  Uie  systemic 
system  falls  from  its  previous  high  tension.  On  the  other 
hand,  high  tension  of  ptilse,  and  a  certain  degree  of  hyper- 
trophy of  the  left  ventricle,  is  undoubtedly  observed  in 
those  cases  in  which  a  white  liLrge  kidney  has  become  con- 
tracted (Braall  pale  granular  kidney).  Still  the  fact  re- 
mains that  dropsy  is  characteristic  of  the  inflammatory 
form,  and  a  pulse  of  high  tension  and  hypertrophy  of  the 
left  ventricle  of  the  more  purely  chronic  variety.  The  roa- 
fions  for  this  as  well  as  the  occasional  exception  will  now 
be  discussed. 

(1)  Jhopsij, — Text-books  on  medicine  tell  ns  that  when- 
ever the  balance  between  the  two  processes,  transfusion 
of  the  nutritive  plasma  from  the  blood-vessels  and  ita 
re-absorptiou  by  the  lymphatics  and  veins,  is  disturbed, 
the  quantity  of  fluid,  which  is  always  present  in  small 
quantity  in  the  tissues,  becomes  increased,  and,  thus  loads 
to  dropsical  accumulations.  It  is  thus  manifest  that 
dropsy  may  be  referred  either  to  pressure  in  the  arterial 
system,  or  to  obstruction  of  the  venous  circulation.  The 
typical  form  of  a  dropsical  accumulation  due  to  venous 
obstruction,  is  of  course  that  which  follows  on  ciiThosia  of 
liver,  when  the  radicles  of  the  portal  venous  circulation  are 
compressed  by  the  contraction  of  the  connective  tissue 
elements  surrounding  the  lobules.  In  heart  disease, 
especially  of  the  mitral  valve,  and  of  the  right  side  of  the 
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heart*  the  dropsy  in  the  first  instance  is  duo  to  venous 
cougestion,  brought  about  by  the  impeded  return  of  blood 
to  the  right  side  of  the  heart  by  the  inferior  vena  cava, 
ftnd  this  ahnost  invariably  commences  about  the  ankles 
and  feet.  Though  as  the  kidneyu  become  affected,  an  thoy 
do  in  all  protracted  cases  of  valvular  discaBO  of  the  heart, 
the  dropsy  assumes  the  form  due  to  increase  of  arterial 
pressure.  The  dropsy  theu  of  cardiac  and  hepatic  disease, 
because  it  affects  the  particular  branch  of  the  venous 
system  which  is  obiitructed,  is  esseutially  a  l*}cai  dropsy, 
whilst  as  we  shall  now  see,  the  dropsy  resulting  from 
ki<lney  disease  is  a  general  effusion.  This  is  brought 
about  in  the  following  way.  In  that  form  of  kidney  disease 
which  is  generally  accompanied  by  dropsy,  the  Bccretion  of 
water  by  the  kidneys  is  lessened  oonsidorably,  whilst  the 
qouitity  of  water  ingested  to  supply  tlio  needs  of  the  body 
remains  the  same,  consequently  the  volume  of  blood  in  the 
arterial  system  is  increased,  so  that  the  serum  passes  into 
the  tissues  in  consequence  of  this  increased  pressure, 
whilst  no  doubt  its  poorness  in  albuminous  constituents, 
owing  to  the  withdrawal  of  these  substances  from  the 
blood  by  the  urine,  renders  its  passage  through  tlie  walls 
of  the  vessels  more  easy.  This  makes  plain  what  was 
previously  stated,  that  general  dropsy  distinguishes  the 
acute  forms  of  Bright's  disease  from  the  more  chronic. 
For  in  the  acute  form  the  amount  of  urine  secreted  is  con- 
siilerably  diminished,  whilst  in  the  latter  oAving  to  the  high 
arterial  tension,  as  manifested  by  the  pulse  and  the  hyper- 
trophieil  condition  of  the  leit  ventricle,  the  urinary  seore- 
tiim  is  abundjint  and  even  copious.  As  soon  however  as 
the  loft  ventricle  ceases  to  increase  and  its  tissue  to  un- 
dargo  degenerative  changes,  then  the  amount  of  urine 
4iniiiushea  and  a  certain  amount  of  dropsy  occurs,  though 
xbBT6r  to  such  an  extent  as  is  observable  in  the  early  stages 
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of  the  inflammatory  form.  Tlius  genera!  dropsy  becom^ 
a  ditttinct  feature  of  acute  and  Bub-acute  nephritis,  whilst 
it  is  comparativeJy  a  rare  event  in  chronic  interstitial 
nephritis. 

Thus,  according  to  a  statement  of  Dr.  George  Johnson, 
in  twonty-six  cases  of  the  large  white  kidney,  dropsy  was 
found  in  twenty-four,  while  in  thirty-three  cases  of  con- 
tracted kidney,  dropsy  was  observed  only  in  fourteen  cases. 
In  speaking  however  of  general  dropsy  aa  being  thus 
fiymptomatic  of  one  form  of  Bright's  disease,  the  student 
must  bo  warned  against  taking  the  presence  of  general 
dropsy  as  conclnsivo  of  primary,  or  even  of  disease  of  the 
kidneys  at  all.  In  speaking  of  the  dropsy  of  heart  disease, 
it  was  pointed  out  that  at  first  it  was  duo  to  venous  con- 
gestion, and  that  it  was  only  when  tlie  kidneys  became 
affected,  and  began  to  undergo  atrophic  changes,  that  the 
oedema  became  general.  Here  the  history  of  the  case 
would  help  us  to  arrive  at  a  right  conclusion,  for  if  the 
cedema  began  at  the  legs  and  then  became  general,  we 
should  have  no  hesitation  in  saying  that  tlie  cardiac  was 
the  primary,  and  the  renal  the  secondary  lesion.  Again 
iu  certain  cases  of  tricuspid  regurgitation  we  may  be 
misled  especially  whoa  the  venous  circulation  in  the 
neck  is  much  affected,  so  that  coincident  with  the  swell- 
ing of  the  legs  the  eyelids  become  pufi^.  A  little  dis- 
crimination will  show  however  tliat  there  is  no  puffing 
of  the  trunk,  nor  do  the  hands  swell,  whilst  albumin 
will  be  probably  absent  from  the  urine.  In  one  case, 
however,  I  have  seen  the  whole  body,  face,  trunk,  and 
limbs  enormoiisly  swollen,  and  yet  the  kidney's  were 
healthy.  In  this  case  a  large  aortic  aneurism  so  pressed 
on  the  right  auricle,  as  greatly  to  retard  the  blood  flowing 
through  the  superior  as  well  as  the  inferior  cava.  Media- 
astinal  tumours  might  produce  a  similar  effect,  but  such 


OBNEUlL   6YHPTOUA.T0LDOT. 


13 


as  these  arc  raritieB,  whilst  the  evidonoe  of  the  exiet- 
6  of  a  large  intra-thoracic  gTowt}i  would  lead  one  to 
pect  compressiou  of  the  cava,  and  heuce  that  tlie  dropsy 
was  dae  to  venous  congefition  than  to  increase  of  thfl 
arterial  pressure.  Gases  of  myxo&dema  may  be  mistaken  for 
greneral  dropsy,  they  can  however  be  distinguished  by  the 
firmer  character  of  the  cedema,  the  pecuhar  mental  alug- 
giiihneua,  the  muscular  slowness  of  movement,  tlie  spade 
like  enhurgement  of  tlie  hand,  and  the  absence,  or  if 
present,  ouly  of  a  small  trace,  of  albumin  in  the  urine, 
which  characterise  them. 

Beual  dropsy  may  set  in  suddenly  in  the  coarse  of  ne- 
phritis. This  most  commonly  happens  in  the  acute  form, 
though  it  not  infrequently  occurs  that  patients,  who  are 
Buffering  from  the  chronic  variety  and  who  have  previously 
only  exhibited  a  shght  pnfi&ncBS,  will  become  suddenly  and 
extremely  swolion  after  exposure  to  cold.  As  a  rule,  how- 
ever, it  comes  on  more  gradually  and  does  not  at  first  attract 
the  patient's  attention,  and  is  perhaps  first  discovered 
by  the  physician  wlio  on  examining  the  patient  finds  tlie 
pressure  of  the  stethoscope  gives  rise  to  decided  pitting. 
Or  what  very  commonly  happens  is  that  patients  come  to 
us,  oomplaining  that  when  they  wake  in  the  morning  their 
eyelids  are  partially  closed,  or  the  hand  on  the  side  they 
have  been  lying  is  swollen.  From  this  slight  cedema  to  an 
_  extreme  condition  of  anasarca  the  gradation  is  variable, 
^^ft  is  rare,  however,  for  effusion  into  the  serous  cavities  to 
^^P>cur  during  the  early  stages,  unless  the  patient  has  been 
^H^^osed  to  cold,  though  in  prolonged  cases  it  happens 
sooner  or  later  as  a  natiu*al  sequence.  When  that  Eomo- 
what  rare  event  osdema  of  the  glottis  occurs,  it  is  generally 
attributable  to  exposure  to  severe  cold,  and  then  it  may 
come  on  in  quite  an  early  stage.  \Vlicn  the  renal  diseiiRe 
flboVB  signs  of  amendment,  either  when  acute  by  a  ten- 
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that  t}\e  heart  sounds  become  soft  and  faint,  and  the  pulse 
feeble  and  compressible. 

Tlio  question  now  arises,  to  what  are  we  to  attribute 
this  pulse  of  high  tension  and  hypertrophy  of  the  left 
ventricle  ? 

According  to  Dr.  George  Johnson,  who  first  drew  attention 
to  the  tliickened  condition  of  the  small  arteries  in  chronic 
Bright's  disease  {MtnUco-Chirurgical  Transactions^  voL  xxiiii), 
it  is  due  to  an  impure  btato  of  the  blood.  In  consequence, 
he  says,  of  the  degeneration  of  the  kidney,  tlie  blood  is  mor- 
bidly changed ;  the  minute  arteries  throughout  the  body  re- 
sist the  passage  of  this  abnormal  blood,  containing  as  it  does 
in  excess  urinary  excretory  matter,  and  being  also  deficient 
of  some  of  its  own  normal  constituents.  As  a  consequence 
of  this  resistance,  the  internal  longitiidinal  and  the  exter- 
nal circular  muscular  fibres  of  the  small  arteries  are  con- 
siderably increased,  and  the  external  fibrous  coat  of  the 
vessels  is  also  thickened ;  whilst  with  these  changes  the  left 
ventricle  of  the  heart  becomes  simultaneously  hyper- 
trophied. 

Sir  W.  GoU  and  Dr.  Sutton  on  the  other  hand  maintsun 
{Medico- Chirurgkal  Trannactivnx ^yoi.  Iv.),  that  the  thicken- 
ing is  due  to  a  **  hyalin-fibroid  "  formation  in  the  walls  of 
the  minute  arteries  throughout  the  body,  and  a  hyaliu- 
granular  change  in  the  corresponding  capillaries ;  that  this 
change  occurs  chiefly  outside  the  muscular  layer,  but  also 
in  the  tunica  intima  of  some  arterioles,  wliilst  the  muscular 
layer  of  the  affected  vessels  is  often  atrophied  in  a  variable 
degree.  They  also  maintain  that  the  kidney  disease  does 
not  give  rise  to  this  vascular  change,  since  whilst  it  may 
be  found  in  oases  when  the  kidney  is  much  contracted,  it 
may  be  mot  with  in  kidneys  but  Uttlo  afifcotcd,  and  even 
healthy.  They  therefore  hold  that  these  changes  are  due 
to  a  general  morbid  state,  and  are  the  primary  and  esseu- 
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tLd  condition,  when  found  oo-cxistiug  with  granular  kid- 
ney, though  extensive  degeneration  of  the  kidney  may 
occur  without  their  development.  They  also  explain  the 
cardiac  hypertrophy  as  arising  from  the  impediment 
caused  by  the  diminished  elasticity  of  the  arterial  walls, 
from  the  depoBition  of  this  **  hyalin-fibroid  "  matenal  in 
t-heir  walls,  the  heart  having  to  contract  with  greater 
force  to  carry  on  the  circulation. 

It  will  be  seen  from  the  foregoing  statement  that  the 
points  in  dispute  are  sharply  defined.  Dr.  Johnson 
maintjiiniag  that  the  change  in  the  small  arteries 
and  the  left  ventricle  are  simultaneous,  and  are  a 
Mcondary  consequence  to  the  renal  obstruction,  "VSTiilst 
Sir  W.  Gull  and  Dr.  Sutton  contend  that  the  thickening 
of  the  arterioles  is  due,  not  to  muscular  hypcrtropliy, 
but  to  •'  hyaliu-tibroid "  formation  in  their  walls,  nud 
t}uit  tlie  hypertrophy  of  the  heart,  is  not  simulta- 
neouB  with  the  change  in  the  vessels  but  consequent 
upon  them,  whilst  tliese  changes  are  primary  to  the  mor- 
bid state  of   the  kidney.      It  is  difficult  to   harmonize 


no.    S.— Thickened  Arteries  from    GranaUr  Kidney*,     (a)  LoDgita- 
dinfc],  (b)  TnnsTersc  Sections  (Oraea's  PalHology). 


news  BO  directly  opposite  as  to  queations  of  fact.    With 
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regard  to  the  tbiokcning  of  veRsels,  subRoqacnt  observer" 
have  coniirmod  the  Btat<?ment  of  both  parties,  and  have 
described  the  hypertrophy  of  the  circular  aud  lougitudinal 
fibres  as  seen  by  Johnuon,  as  well  as  the  hyaliu-fibroid 
changes    described  by   Gull   and   Sutton.       Indeed   Br. 
Baundby  in  a  valuable  communication  (PatJiolotjicai.  Society  9 
Transactions,  Vol.  XXXI),  has  Bhown  that  in   two  vessels 
taken  from  the  same  kidney,  one  had  well  marked  fibroid 
changes,  with  little  or  no  h3rpertrophy,  in  it8  walls,  whilst 
the  other  was  almost  entirely  made  up  of  muscular  fibres  ; 
"near  the  inner  margin,  however,  some  fibres  of  elastic 
tissue  were  recognised,  and  some  of  the  cells  in  the  neigh- 
bourhood wore  more  like  connective  spindle  cells,  than 
muscular  fibres,  whilst  a  few  were  round  and  oval^  sug- 
gestive of  the   probability  of  a  transition  taking  place.'* 
Dr.  Saundby  thinks  that  Gull  and  Sutton  only  err  in  deny. 
ing  the  existence  of  the  hypertrophy  of  the  muscular  coat, 
which  though  not  constant  is  quite  common,  and  he  also 
thinks  that  some  of  their  (hrawinge  were  made  Irom  veasolB 
like  the  second  one  described,  but  that  owing  to  some  im- 
perfections in  thtir  hietological  manipulation   they  gave 
only  blurred  aud  indistinct  features  to  the  stmctures  repre- 
fiented.      Concurrmg   entirely  with  Dr.  Saundby  in  this 
matter,  I  think  tlmt  the  relative'  proportion  in  which  the 
two  conditions  will  bo  observed,  will  be  found  to  depend 
on  closer  examination   on  the  stage  of  the  disease  and  its 
character.      With  regard  to  the  part  relatively  played  by 
hypertrophy  and  the  fibroid-hyaline  substance,  I  venture 
to  think  that  the  muscular  elements  will  be  found  in  ex- 
cess during  the  early  progress  of  the  disease  and  at  its 
height,  and  that  the  fibroid  changes  will  be  found  in  cases 
of  longer  standing,  since  we  know  that  long  continued 
arterial  tension  is  favourable  to  the  development  of  fibroid 
changes,  and  these  probably  when  they  supervene,  replace 
or  obliterate  the  muscular  elements* 
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Tiieee   cardio-vascalar  changes  are  observed  in  both 

forms  of  granular  kidney,  the  pale  and-  the  red,  but 
they  develope  in  a  different  manner  in  each ;  (a) 
in  the  pale  granular  kidney,  the  resnlt  of  acute  or 
eab-acute  inflammation,  they  are  not  obRcrved  in  tlie 
early  Btagc,  whilst  tlie  kidneys  are  atill  largo  and  toler- 
ably smooth,  but  they  gradually  develope  as  the  pro- 
of contraction  goes  on,  though  even  in  advanced 
08  the  cardiac  hypertrophy  and  vascular  tenRion 
rarely  reaches  the  high  grade  observable,  often  at  a  very 
early  period,  in  red  gi*auular  kidney.  In  the  pale  granular 
kidney  the  vascular  changes  are  brought  about  in  the  fol- 
lowing way,  whilst  the  kidneyB  are  still  large  and  smooth, 
the  quantity  of  water  eUminated  by  them  is  extremely 
scanty,  consequently,  if  the  game  amount  of  water  be  in- 
gested daily,  the  volume  of  blood  in  tho  system  is  increased 
and  the  arterial  pressure  augmenti'd  throughout  tlie  body. 
In  order  to  secure  a  sufficient  secretion  of  urine,  increased 
cardiac  force  is  required.  This  is  often  not  sufficient,  and 
the  over  distended  vessels  reheve  themselves  by  exuding 
their  aqueous  serum  into  the  tissues  (dropsy),  a  condi- 
tion which  varies  inversely  with  the  amount  of  nrino 
secn^ted.  For  if  by  means  of  digitalis  wo  supply  the  defi- 
cient cardiac  |>ower,  and  by  diuretics  stimulate  the  rcniil 
{dootion,  the  dropsy  diminisheB  pari  passu  with  tlie  in- 
flow of  urine.  The  good  effects  resulting  from  the 
administration  of  digitalis  in  these  cases  point  strongly  to 
the  fact,  that  increased  cardiac  action  is  required,  and 
which  nature  under  favourable  conditions  herself  supplies. 
For  as  these  cases  progress  we  find  after  a  time  the  area 
of  cardiac  dulncas  increasing,  the  pulse  acquiring  a  higher 
degroe  of  tension, .the  excretion  of  urine  becoming  more 
oopioaii,  whilst  the  tendency  to  dropsy  diminishes.  In  this 
form  of  chronic  Bright's  disease^  then,  I  think  the  cardio- 
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vascular  changes  may  be  said  to  fairly  follow  on  the  disease 
of  the  kidney,  and  ore  not  due  to  a  general  morbid  state,  they 
however  never  attain  a  very  high  grade  in  this  form  o£^ 
contracting  kidney.  H 

{b)  But  with   the  caao   of  the  typio&l  small  rod  gra- 
nular kidney  the  case  is  very  different.      Here  at  the 
very  onset  apparently,  we  meet  with  considerable  hyper- 
trophy   of   the   left  ventricle   and   a   hard    tense   pulse^^ 
sometimes  without   any   material  change  in   tlie  urinaryV 
pecretion  to  lead  us  to  suppose  there  is   anything  amiss 
with  the  kidneys,  although  in  the  generaUty  of  cases  thero  h 
ia  increased  secretion,  and  a  trace  of  alhumin,  but  tlie  lat- 1 
ter  is  not  infrequently  absent  at  an  early  period,  and  the 
only  symptoms  we  have  often  for  months,  is  powerfuJ  car- 
diac action,  hard  pulse,  and  an   abundant   secretion   of 
urine.   As  the  case  goes  on,  we  find  albumin  appears,  some- 
times intermittently  if  not  present  before,  and  increasing 
if  it  has  been,  hyalin  casts  begin  to  make  their  appearance 
and  tlien   we  recognise  the  full  character   of  the   renal 
affection.      But  there  is  also  another  point,  these  patients 
at  quite  an  early  period,  sometimes  before  the  full  develop- 
ment of  the  renal  symptoms,  at  all  events  as  soon   aa 
they   are  observed,   are   generally  foimd  to  be  the  sub- 
jects of  extensive   atheromatous   degeneration.      Now  it 
can  hardly  bo  argued,   tliat  all  those  vasculitr   changes 
are  the   result  of  the  disease   in    the  kidneys,   and   are 
caused  by  the  retention  in  the  blood  of  urinary  matters 
that  ought  to  bo  olirainatod.     For  even  if  we  a<lmit  that 
cardiiic   hypertrophy  and  arterial  tension  are  but  rarely 
noticed  before  the  renal  changes  make  themselves  mani- 
fest, we  cannot  with  the  e\idoncc   before   us   hesitate   in 
coming  to  the  conclusion  that  they  rsn  at  least  a  simui' 
tanfious  course,  and  that  the  cardio-vascular  changes  asso- 
ciated with  ,  the  typical  red  granular  kidney,  ore  duo  to  a 
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[ener&l  morbid  state  which  is  the  primary  and  essential 
mditiou.     With  regard  to  the  nature  of  the  morbid  state 
lat  induces  these  changes  in  the  vessels  and  in  the  kid- 
lejps,  tliey  may  I  think  be  referred  to  one  or  other  of  the 
[ibllowing  conditions  either  singly  or  combined,     (a)   In- 
'foicd  txMiie  mfXaiH/lixm.  or  long  continued  over  stimulation, 
\from  the  ingestion  of  a  highly  nitrogenised  diet,  or  the 
xossLTe   use  of  alcohol.      (A)    To,ric  aijntcies  as  caused 
gout  or  rheumatism,  either  hereditary  or  acquired,  or 
an  extraneous  poison  such  as  lead,     (c)    Nervous  in- 
r^rtif/j,  these  may  act  by  leading  to  early  textural  decay 
by   direct  influence,   aa  from  the  exliauation  caused   by 
(ver-work,  anxiety,  etc.     They  may  be  also  of  a  reflex 
fccter,  chronic  ii'ritation  of  the  kidney  structure  leading 
eardio- vascular  hypertrophy.     Tliis  supposition  is  the 
lore  probable  since  Dr.  Dickinson,  and  subsequently  others, 
(ibserved  cardio- vascular  changes  to  occur  under  the  irrita- 
liou  produced  by  the  prcHenco  of  renal  calculi,  and  it  is 
lot  improbable  that  the  irritation  caused  by  the  long  con- 
tinned  secretion  of  highly  acid  urine,  may  have  the  same 
eflfect  (see  Gouty  Nephritis), 

In  addition   to   the  above   mentioned   changes  in   the 

heart  and  vessels  in  granular  disease  of  the  kidney,  chronic 

arterial  inflammation  leading  to  au  atheromatous  condition 

of  tlje  vessels,  is  to  bo  constantly  observed.     The  causes 

^at  produce  it  are,  as  Dr.  Moxou   has  stated,   due   to 

le  increased  strain   thrown  on  the  vessels  by  the  long 

•utinued  arterial  tension,  though  perhaps   in  some  mea- 

■e  aided  by  the  impiiircd  condition  of  nutrition  generally. 

Iwing  to  this  arterial  degeneration,  accompanied  by  the 

kfcible  action  of  the  hypcrtrophied  left  ventricle,  heemor- 

lages  are  of  frequent  occurrence,  hence  cerebral  apoplexy 

a  common  termination  of  a  case  of  granular  disease  of 

kidney ;    whilst  hemorrhages  of  a  less  formidable 
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satnre,  ac  epistaxis,  hsmorrbage  into  the  retina,  from 
bowele  and  lungs,  and  ecchymosee  under  the  skin  are  of 
frequent  oocurrence.  When  LGemorrhages  occur  to  any 
extent  and  are  repeated  at  frequent  intervals,  tlie  prog- 
nosis becomes  very  grave  indeed,  but  I  cannot  agree  with 
the  statement  of  Bartel,  that  every  case  of  well  esta- 
blished hiemorrlmgio  cachexia  does  not  snrvivo  more  than 
a  few  weeks  after  the  commencement  of  the  bleedingH.  I 
have  known  patients  with  granular  kidneys  survive  for  a 
considerable  period  after  severe  and  repeated  epistaxis; 
and  even  after  an  extensive  cerebral  htemorrhage,  their 
lives  being  prolonged  by  the  enforcement  of  almost  abso- 
lute rest,  and  the  employment  uf  a  nou-uitrogenouE  diet 
and  complete  abstinence  from  alcohol. 

A  reference  to  the  derangements  of  the  circulation 
in  diseases  of  the  kidney  would  not  be  complete  without 
an  allusion  to  the  vascular  condition  which,  according  to 
Dr.  Pavy,  is  the  key  to  the  explanation  of  the  saccharine 
condition  of  the  urine  in  diabetes.  Dr.  Pavy  is  of 
opinion  that  diabetes  is  due  to  a  failure  of  tlie  assimu- 
lative  function  of  tlie  liver,  wliich  instead  of  storing 
up  glycogen,  allows  it  to  pass  off  as  sugar  to  the  blood. 
He  has  Rhown  that  veuouti  blood  is  favourable,  and  oxy- 
genated blood  is  unfavourable  to  the  storing  up  of  glycogen. 
Now  no  organ  in  the  boJy  is  supplied  with  venous  blood 
in  like  manner  to  tJio  liver,  bo,  in  correspondence,  nowhere 
docs  glycogen  exist  to  a  like  extent.  But  under  circum- 
stances of  vaso-motor  paralysis,  of  ectiug  the  vessels  of  the 
chylo-poietjc  viscera,  blood  unduly  charged  with  oxygen 
sometimes  reaches  the  liver  by  the  portal  vein,  thus  induc- 
ing glycosuria.  In  confirmed  cases  of  diabetes  the  vaso- 
motor paralysis  may  bo  general,  and  Dr.  Pavy  points  to 
tlio  bright  red  appearance  of  the  tongue,  so  often  noticed  in 
severe  cases  of  diabetes,  as  an  evidence  of  this  hypertemio 
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eouditiont  the  i<^3A  suggesting  itself  tliat  the  blood  is  flow- 
ing tUroagh  the  organ  without  being  properly  deprived  of 
its  Arterial  character.  The  peculiar  llorid  injection  of  tho 
capillary  Teasels  of  the  face,  Homotimea  obserred  in  severe 
cases  of  diabetes,  h  probably  duo  to  the  same  cause. 

4.  ]>«raiigementa  of  the  Nervous  System. — 
Many  Byniptoma  indicative  of  diHturbtuice  of  innervation 
manifest  tliemBelvea  in  relation  to  both  acute  and  chronic 
disease's  of  the  kidneys,  and  which  may  be  considered 
as  faeloogmg  to  either  of  the  three  following  conditions, 
QTffimia,  acetonicmia,  neuralgia. 

{1)  Vramia  is  a  clinical  collective  name  nsed  to  describe 
^Hhrery  various  functional  disorders  of  the  nervous  system 
^^■rhiuh  are  sometimes  acute  and  sometimes  chronic. 
^H  Acuu  Urctmic  attacks  mny  occur  in  the  chronic  stage  of 
^^Bright's  disease  as  well  as  in  tlie  acute.  Their  character- 
^nstic  foatnrea  are  powerful  epileptiform  couvulflions  and 
ooma.  As  a  general  rule  tho  attacks  commence  with  a 
aeiiea  of  epileptic  fits  qaickjy  succeeding  each  other,  and 
as  these  pa»B  oH  a  comatose  condition  succeeds.  In  others 
thd  attack  is  ushered  in  by  a  violent  single  convulsion 
which  in  some  cases  is  followed  by  a  noisy  delirium  which 
after  lasting  some  hours  suddenly  passes  into  a  profound 
ooma.  Gases  occasionally  occur,  however,  in  which  the  pa- 
tient passes  into  deep  coma  without  its  being  preceded  by 
eonvolsions.  Acute  uriemic  attacks  may  come  on  suddenly 
without  warning  but  generally  tlicre  is  some  previous  indica- 
tion of  the  coming  storm.  The  patient  complains  of  head- 
ache ;  the  pulse  often  becomes  remarkably  retarded  :  there 
I  is  dimness  of  vision  perhaps  temporary  blimhiess  {urtrmic 
nmauruni)t  without  any  ophthalmoscopic  indications  and 
which  passes  off  as  quickly  as  it  comes  on.  If  the  urine 
'  been  examined  daily  we  find  shortly  before  tlie  attack 
II.' I  the  quantity  secreted  ia  considerably  diminished  as  is 
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also  the  amount  of  aotid  matter  excreted.  In  the  attack 
itself  in  addition  to  the  rapidly  recurring  con\'ulsi've  sei* 
zureSf  we  find  that  sensibility  ia  dimiuiKhed,  whilst  reflei 
irritability  ia  iucreaHcd,  the  pulse  previously  retarded  be- 
comes small  and  very  ro'pid,  the  temperature  rises  to  a 
considerable  degree,  even  occasioually  to  hyperpyrexia. 
In  the  coma  there  are  occasional  courulsive  movements 
and  twitchiugs,  the  teeth  are  ground,  and  the  feces,  and 
the  urine  if  the  latter  is  secreted  at  all,  are  pansed  invol- 
untarily. Becovcry  even  from  thih  formidable  condition  is 
not  at  all  nnusnal  under  proper  management,  and  patients 
may  continue  to  Uve  on  for  years  without  the  recurrence 
of  urojmic  poisoning  in  an  acute  form. 

Chronic  urwmia  is  distinguished  from  the  acute  form  by  the 
fact  that  the  convulsive  attacks  rarely  assume  the  character 
of  violent  epileptiform  seizures,  nor  does  tlie  patient  pass  at 
once  into  a  state  of  deep  coma.  When  once  established  the 
symptoms  of  chronic  urfBmic  intoxication  may  continue  for 
many  days  or  weeks,  or  caay  never  be  completely  absent  till 
the  patient  dies.  The  chief  symptoms  are  twitching  of  cer- 
tain groups  of  muscles.  Headache,  chiefiy  occipital  and 
often  of  a  neuralgic  character,  intolerable  itching  of  the 
Hkin.  Vomitiugf  especially  of  a  morning,  on  rising  before 
food  is  taken,  the  vomit  being  frequently  of  low  specific 
gravity  and  of  alkaline  reaction,  accompanied  with  trouble* 
some  hiccup.  Asthmatic  paroxysms,  chiefly  occurring  at 
night,  and  accompanied  with  extremely  rapid  pulse,  and 
often  with  anginal  pains  over  the  region  of  the  heart  and 
in  the  epigastrium.  The  sleep  is  greatly  disturbed,  often 
preceded  by  distressing  jactitation,  whilst  the  rest  is 
broken  by  dreams  during  which  the  patient  grinds  his  teeth 
and  often  gives  utterance  to  moans  and  cries  of  anguish. 
Local  motor  and  sensory  paralyses  also  are  frequently 
complained  of.    The  vision  is  also  more  or  less  impaired, 
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and  the  ophthabnoBCope  generally  reveals  Lfcmorrhage 
into  the  retina  aud  other  cLaDgee  (nW<f  fig.  3,  p.  85),  though 
nrsemio  amaurosis  does  occar  witliout  these  heen  present. 
The  oonnection  subfiisting  between  these  nervous  symp- 
toma  and  di£[nso  iudammatiou  of  the  kidney  was  early 
adnutted,  though  considerable  difference  of  opinion  haa 
be«n  since  expressed  with  regard  to  their  causation.  The 
riews  that  have  been  brought  forward  may  be  couveuieutly 
considered  as  expressing  the  chemical  theory  and  the  me- 
chanical theory  respectively. 

The  chemical  theory  was  originally  suggested  by 
Christtson  and  was  based  on  the  supposition  that  a 
considerable  accumulation  of  urea  occurred  iu  the 
blood.  Subsequent  experimenta  have  shown  that.con- 
lerable  quantities  of  urea  injected  into  the  veRsoIs  of 
imals  do  not  induce  convukions  of  a  uremic  character, 
iless  the  animals  are  nephrotomised,  besides  which 
d  experience  teaches  us  that  large  aocumulatious  of 
may  occur  in  the  blood  without  the  occurrence  of 
unemia.  Those  facts  struck  Frerichs  at  an  early  stage  of 
controversy,  and  he  brought  forward  the  view  that 
rugh  area  itself  might  bo  innocuous,  or  fail  to  induce 
kQvaiaions  of  a  ura;mic  character,  yet  if  converted  into 
imoninm  carbonate  in  the  system  its  poisonous  action 
at  once  declared  itself.  He  based  this  theory  of  "am- 
monemia*'  on  the  following  arguments,  viz.,  that  in 
the  breath  of  patients  suffering  froih  kidney  disease 
ammonia  can  be  demonstrated,  and  that  ammonia  is 
found  iu  the  contents  of  the  stomach,  the  bile  and 
Becretions  ;  and  tliat  injections  of  ammonia  into  the 
of  animals  induce  convulsions  and  stupor.  To  this 
ins  been  objected,  that  the  presence  of  ammonia  in  the 
ktb  and  secretions  is  no  evidence  of  the  decomposition 
of  urea  in  the  blood,  but  simply  that  the  urea  is  transuded 
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to  the  mncous  surfaces  whore  it  nudergoes  conversioQ  into 
ammotiium  carbouate.  Iii  chronic  Bright*&  difieaBe  there 
is  no  doubt  that  urea  is  found  on  the  mncous  Burfacee ; 
even  in  health  it  is  even  supposed  to  be  present,  since 
the  most  rational  explanation  of  the  foruation  of  po- 
tassium sulpho-cyauate  in  saliva,  is  that  which  attri- 
butes it  to  tlie  decomposition  of  urea  in  the  month  and 
and  the  union  of  the  cyanogen  with  potassium  sulphate. 
Moreover,  anidyscs  have  failed  hitherto  in  giving  satisfac- 
tory proof  of  the  presence  of  ammonium  carbonate  in  the 
blood  of  animals  poisoned  with  urea,  or  uephrotomifiod,  or  in 
the  blood  of  persons  dying  from  acute  or  chronic  Bright's 
disease.  Some  observers  have  attributed  the  symptoms 
to  other  chemical  substances,  either  present  in  excess,  or 
of  abnormal  character.  Thus  D'Espiue  has  found  an  in- 
crease of  potash  salts  in  the  blood  of  scarlet  fever  uriemia, 
and  has  suggested  that  the  symptoms  are  doe  to  the  well 
known  poisonous  action  of  potassium  in  excess.  This 
view  was  originally  suggested  by  Voit,  who  thought 
the  potassium  salt  was  yielded  by  a  retrograde  meta- 
morphosis of  muscular  tissue  in  Bright's  disease.  Scliiffex 
and  Brieger  have  broiiglit  forward  the  view  that  nrffimic 
convulsions  are  the  result  of  the  formation  in  the  blood  of 
alkahne  ptomaines.  These  suggestionB,  though  plausible  in 
thcmsolvos,  are  not  supported  with  sufficient  evidence  to 
allow  as  yet  of  positive  criticism,  though  they  suggest  a 
field  for  valuable  reiiearch. 

The  mechanical  tiieory  was  originally  proposed  by 
Tranbe  it  is  based  on  the  foDowing  propositions  ;  (a)  that 
in  chrouic  Bright's  disease  there  alwnys  exists  a  diluted 
state  of  the  blood  serum  ;  {b)  that  ursmio  convulsions  are 
almost  invariably  associated  with  that  form  of  kidney  dis- 
ease characterized  by  hypertrophy  of  the  left  heart  and 
tension  of  the  aortic  system ;  [c]  that  in  all  cases  in  which 
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Uie  brain  had  been  examined  after  death,  he  had  been 
able  to  confirm  the  existence  of  a  more  or  less  considerable 
OBdcona  of  that  organ  together  with  marked  bloodlesBuesu 
From  these  consideriitionB  he  aasumea  that  the  pheno- 
mena of  an  nremic  attack  depend  on  an  cedematoas 
aflnsion  of  the  brain  brought  about  by  increased  pressure 
Mting  on  diluted  and  watery  blood  serum.  The  objec- 
tions urged  against  this  view  may  be  thus  summarized : — 
(a)  Unemic  convulsions  though  these  do  not  occur  iu 
clirouic  nephritis  till  cardio-vuBcuiar  changes  appear,  often 
accompany  acute  nephritis,  a  condition  then  closely  resem- 
bling Uiat  of  a  neplirotomised  animal ;  viz.,  a  general  poi- 
soning of  the  body  with  excretory  materialH.  {b)  That  the 
chronic  nephritis  associated  with  high  arterial  tension, 
is  attended  with  a  profuse  secretion  of  nrine,  and  the 
blood  in  this  condition  is  not  hydra;mic,  and  also  that 
while  the  high  tension  is  maintained,  cedema  is  not  ob- 
served in  this  form  of  chronic  nephritis,  (c)  That  the 
form  of  chronic  nephritis  which  is  generally  associated 
with  cedema  is  usually  unattended  with  uriemio  attacks. 
In  addition  to  these  considerations,  Gohnheim  and 
others  have  objected  to  Traube's  view  on  experimental 
groanda. 

The  view  that  I  am  disposed  to  take  of  this  disputed 
testion  is  that  considering  the  complex  nature   of  the 
rmptums  we  term   urfemic,  we  must   not  look   for   an 
tpUnation    of   them    merely  as   regards   the  retention 
a  l>oisonons  agent  iu  the  blood,   or   to  a  locahzed 
cBdema  of  the  brain,  but  to  a  general  condition  of  the 
rbole  Hyatcm.    If  we  nephrotomise  an  animal,  for  example, 
lero  ii*  not  merely  an  accumulation  of  the  urinary  con- 
stituents iu  the  blood,  but  there  is  also  a  general  aocumu- 
ition  of  the  excretory  products  in  the  tiasucB  of  the  body. 
iloppe  Seylcr  examined  both  the  blood  and  tissues 
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of  A  patient  who  died  of  acute  ursemia,  find  found  that 
whilst  the  blood  contained  1*27  parts  of  urea  per  1000, 
the  muadeB  contained  1*50  parts  of  kreatin.  Oppler 
(TVrcA.  Archiv,  Bd.  21.  8.  2(>0)  also  found  a  lai-ge  quantity 
of  kreatin,  aa  well  as  leucin,  in  the  muscles  of  nophroto- 
mised  anizaals,  and  argues  &om  this,  as  well  as  from 
Hoppe  Seyler's  cases,  tliat  the  result  of  the  stoppage  of  the 
kidney  functions  is,  for  enormous  quantities  of  decomposi- 
tion products  to  arise  and  accumulate  in  the  muscles,  and 
he  considers  himself  justified  in  coming  to  a  conclusion 
that  the  nervous  centres  are  similarly  affected,  and  that 
alterations  of  chemical  composition  are  brought  about  in 
them.  Schottin  has  shown  that  tlie  relation  of  the  ex- 
tractive substances  to  the  albumin  of  the  blood  serum  ore 
very  couaiderably  changed  in  chronic  renal  disease,  for 
whereas  in  health  they  arc  as  5  to  100  respectively,  in  a 
case  of  degenerated  kidneys  be  found  them  as  40  to  100. 
Another  point  to  which  attention  may  be  drawn  is  the  fact 
that  in  uriemia  attended  with  suppression  of  urine,  a  con- 
siderable amount  of  acid  id  retained  in  the  system  (equal 
certainly  to  t\vo  grammes  of  oxalic  acid  daily),  and  even 
in  chronic  Bright's  disease  diminished  alkalinity  takes 
place,  for  Garrod  has  pointed  out  that,  as  in  gout  and  in 
collapsed  cholera,  the  blood  in  chronic  albuminuria  often 
approaches  the  neutral  point.  Now  when  we  reflect  on  the 
grave  constitutional  disturbances  that  follow  on  attempts 
to  reduce  the  alkalinity  of  the  blood  in  viuimals,  and  the 
diminished  power  of  oxidation  that  follows  on  such  reduc- 
tion we  can  see  how  this  condition  reacts  on  the  tissues 
already  overcharged  with  the  products  of  arrested  meta- 
bolism. Especially  is  this  the  case  with  the  nervous 
system  which  resents  more  rapidly  and  distinctly  than  any 
other  organ  disturbances  of  its  nutrition. 
(2)  Ac^ncsmia: — Closely  allied  to  urtemia  is  the  comatose 
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itioa  which   so   often  terminates  oos^s  of  diabeteH, 
more  especially   tliose  occurring  in  young  Huhjects   and 
of  ftn  acute   character.      Since  acetone,  or   an   acetone 
yielding   anbatancer  is   frequently  found  in  the  urine  of 
these  cases,  the  coma  is  snpposed  to  be  due  to  poisoning 
of  the  blood  by  this  substaaoe.      Considerable    doubt, 
however,  exists  is  to   the  real  nature  of  tliis  coma  and 
the  agency  by  which   it  is   bron^^ht   about.      Free   ace- 
tone has  not  aa  yet  been  discovered  in  the  blood,  though 
lere  is  httle  doubt  that  this  body  can  be  obtamed  from 
10    nrine.      Indeed   recent    researches    show    that    the 
ruliar  mahogany-red  coloration  with  ferric  chloride,  and 
iodoform  reaction,  sometimes  developes  in  urine  appa- 
tnUy  healthy,  as  if  acetone,  or  acetone  yielding  substances, 
;ht  be  present  in  small  quantities  under  normal  con- 
lUons.     It  has  also  been  shown  to  exist  in  very  appreci- 
tie  amounts  in  other  morbid  conditions  besides  diabetes, 
(Windle,  Liverpool  MeilUn-ChirurtfictU  Journal,  Jan.  1884), 
(Rietts,  Zfit.   f.  KUn.  3W.,  Bd.   vii.   Suppl.    1883).   and 
this  is  especially  noticeable  in  cases  of  aniemia.     The  in- 
troduction, experimentally,  of  large  quantities  of  acetone, 
or  of  acetone  yielding  substances,  such  hb  ethyl  diacetate, 
and  Acoto-aceiic  acid,  into  the  bodies  of  animals  seems 
to  be  followed  by  no  ill  effects  (Frerichs,  Zeit.J,  Klin,  M«d.^ 
Bd.  ri.  1883),  and  large  quantities  10  to  15  grammes, 
may  be   taken  before  the   iu:iue   gives   the   pecuhar   re- 
action of  acetone.     The  question  tliorefore  arises  whether 
diabetic  coma  is  due  to  its  sudden  and  excessive  formation 
and  occnmulation  in  the  blood,  or  whether  we  must  re- 
gard diabetic  coma  as  due  to  other  causes,      hx  the  first 
place  it  is  important  to  distinguish  especially  the  form  of 
coma,  and  limit  it  to  one  characterized  by  certain  special 
featurca.       Probably  all  coses   of  diabetes  die   more    or 
logs  in  a  comatose  state,  but  the  acute  diabetic  coma  has 


80 


I>I8SA8E6  or   THS   EXDNST. 


certain  distin^ishing  symptoms  which  cannot  fail  to 
attract  attention.  In  the  first  place  its  onset  is  sudden 
commencing  with  sharp  epigastric  pain  and  gastric  distur- 
hance,  aometimes  actnal  vomiting,  which  vomit  has  been 
observed  in  some  cases  to  contain  blood  ;  in  a  few  cases 
purging  has  been  noticed.  Ahnost  coincidently  Uie  patient 
is  Beieed  with  dyspnoea  of  a  peculiar  panting  irregular 
character,  "  air  hunger ;  "  then  sets  in  a  condition  of  rest- 
lessness which  often  passes  into  delirium  of  noisy  character. 
Almost  snddcnly  the  restlessness  and  delirium  cease  and 
the  patient  falls  into  deep  coma.  The  temperature  at  the 
onset  is  usually  below  the  normal ;  the  pulse  irregular  at 
first,  becomes  on  the  supervention  of  coma  extremely  weak, 
rapid  and  tliready.  The  odours  of  acetone  may  be  pre- 
sent throughout,  but  usually  diminishes  markedly  from 
t!ie  onset  of  the  attack.  Many  of  the  symptoms  above 
enumerated  have  a  close  paralleUsm  with  those  that  are 
attendant  on  death  in  acute  yellow  atrophy,  phosphonis 
poisoning,  or  poisoning  by  the  injection  of  acids  experi- 
mentally  into  the  blood,  whilst  the  post-mortem  changes 
bear  out  this  parellelism  to  a  further  extent,  since  in  some 
of  the  cascB  of  acute  diabetes  recorded,  fatty  degeneration 
more  or  less  intense,  togetlier  with  a  lactescent  condition 
of  the  blood  seem  allied  to  the  acute  fatty  changes  pro- 
duced by  phosphorus  poisoning,  or  poisoning  by  oxahc  acid, 
sulphuric  acid,  bile  acids,  etc.  These  considerations  cer- 
tainly seom  to  warrant  us  in  regarding  the  acute  forms  of 
diabetic  coma  as  due  to  a  toxic  agent;  and  tliat  this 
agent  to  be  of  an  acid  nature,  probably,  derived  from  al- 
coboUc  fermentation  of  the  glucose  in  the  blood.  Nor  does 
the  fact  that  acetone  is  found  in  the  urine  when  no  sugar 
is  present,  invalidate  this  view,  since  it  is  probable  that 
small  quantities  of  acetone  or  of  acetone  yielding  products 
arc  constantly  being  formed  in  the  stoms^ch  during  the 
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process  of  vinous  fermentation  of  the  saccharine  and 
ftXDjlAceons  oonstitnent-s  of  the  food,  aud  abBorbcd  into  the 
blood,  indeed  in  some  forms  of  dyspepsia  especially  in 
those  caused  by  alcoholism,  the  odour  of  acetone  can 
oftentimes  be  detected  in  Uie  breath.  Under  ordinary 
circumatances,  however,  the  acetone  thus  absorbed  is 
speedily  destroyed  in  the  blood ;  but  occasionally  and  es- 
pecially in  conditions  of  ansemia  when  oxidation  is  but 
feebly  conducted,  the  substance  is  not  completely  destroyed 
•Dd  some  portion  of  it  appears  in  the  urine.  In  diabetes 
tbe  acetone  yielding  substance  is  probably  present  in  the 
blood  to  some  extent  in  all  cases,  and  if  as  is  now  most 
generally  held,  this  substance  is  aceto-acetic  acid  it  accounts 
for  the  liighly  acid  reaction  of  the  urine  bo  characteristic 
of  the  diseaae.  When  the  quantity  formed  is  not  excessive 
and  tbe  kidneys  maintain  their  functional  activity  the 
substance  isehminated  without  causing  any  disturbance  in 
the  body,  since  wo  know  by  experiments  on  animals,  that 

nsidtirable  quantities  can  be  ingested  without  evil  results ; 

t  when  excessive  quantities  are  formed,  or  what  per- 
haps is  more  likely,  when  the  kidney  functions  fail,  an 
excessive  quantity  is  suddenly  accumulated  in  the  blood 
then  toxic  symptoms  immediately  manifest  themselves. 
This  failure  of  kidney  function  may  be  brought  about 
simply  by  exhaustion  consequent  on  long  continued  over 
activity  of  fimction  from  the  secretion  of  a  urine  loaded 
with  abnormal  material  (glucose),  besides  containing  ex- 

e  of  urea  and  water. 

When  the  poisoning  is  acute,  and  the  amount  of  the 
element  very  great,  then  on  postmortem  cxamina- 

n  we  find  the  maximum  of  fatty  changes,  the  lactescent 

nditiou  of  the  blood,  the  fat  emboli  and  the  acute  fatty 

nges  in  the  hepatic  cells  and  in  the  muscular  fibros. 

the  procesa  is  less  acute,  then  we  meet  with  fatty 
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clianges  of  a  loss  prouounced  cbaracter,  and  wliicli  may 
OBoape  recognition    unless   diligently   looked   for.      With 
regard  to  the  nature  of  the  acetone  yielding  Bnbstance  as 
it  eusts  in  the  blood,  a  difference  of  opinion  still  exists,  it 
is  probable,  howovcr,  that  it  is  aceto-aoedo  acid  and  not 
ethyl  diacetate  as  first  supposed,  tlie  reasons,  chemical 
and   clinical,  for  this   assumption   I  have  already  given 
{Path.  Soc.  Tratis.,  1883,  p.  831).      This  substance,  how- 
ever, does  not  probably  exist  in  a  free  state  in  the  blood, 
but  is  probably  combined  with   au  alkaline  base,  most 
likely  soda.     As  aceto-acetate  of  soda  it  is  conveyed  to 
the  kidneys  and  other  mucous  sorfaces,  in  the  capillaries 
of  which  it  probably  undergoes  decomposition  into  alcohol 
and  acetone,  though  as  far  as  the  nrine  is  concerned  some 
portion  of  it  passes  through  as  acetic  acid,  since  many 
diabetic  urines  undoubtedly  contain  a  couBiderable  amount 
of  Uiis  acid.     Minkowski  and  Kiilzhave  also  discovered  an  H 
acid,  resembling  pseudo-oxybutyrio  acid  in  diabetic  urines. 
In  addition  to  death  by  acute  coma,  a  fatal  termination 
sometimes  occurs  very  suddenly  without  any  evidence  of  fl 
previous  intoxication,  rather  through  sudden  failure  of  the 
heart,  syncope,  than  by  coma.      This  condition  together 
with  others  relating  to  the  post-mortem  appearances  in 
the  bodies  of  persons  dying  of  diabetes  will  be  referred  to 
in  the  chapter  set  aside  for  the  consideration  of  that  disease. 
(3)  Nruralffia, — Severe  attacks  of  neuralgia  are  not  at 
all  uncommon  in  patients   suffering  from  chronic  renal 
disease,  especially  that  form  associated  with  cardio-vascu- 
lar  changes  and  is  another  evidence  of  how  profoundly  the 
nutrition  of  the  nervous  centres  is  affected.     A  common 
form  is  severe  racking  pain  in  the  occipito-cervical  region  ; 
whilst  visceral   neuroses   are    frequently   complained   of, 
the  chief  being  anginal  seizures,  occurring  generally  at 
night-time,  associated  with  attacks  of  dyspnoea   (renal 
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asthma),  and  racking  pains  commeuclug  in  the  epigaBtrium 
and  ^.hnotiug  down  into  the  abdominal  and  pelvic  regions. 
In  diabetes  the  patient  often  suffers  from  similar  neuralgic 
seuures,  the  most  common  of  which  are  those  especially 
affecsting  the  stomach  and  hvcr.  These  pains  vary  in 
iutenaity  in  diiTerent  cases,  in  some  they  amount  to  no 
more  than  a  gnawing  feeling  hke  the  cravings  of  hunger, 
but  in  others  the  attacks  are  excruciating,  "  like  having  the 
liver  forcibly  compresned  and  twisted  out  of  you"  as  a 
patient  once  expressed  it  to  me.  Diabetic  patients  al^o 
suffer  greatly  &om  lumbar  and  sciatic  pains.  Of  the  lat- 
ter there  are  two  kiuds,  one  following  the  course  of  the 
nerve  from  the  hip  to  the  ankle,  the  other  being  deeper, 
seated  apparently  in  the  bone,  generally  limited  to  the 
region  of  tlic  hip,  but  somotlnios  oxtcuding  down  the  whole 
length  of  the  fomnr.  The  pain  has  been  spoken  of  as  if 
the  bone  was  being  crushed  or  bruised.  These  sciatic 
pains  have  heen  alluded  to  by  some  recent  writers  as  if 
they  were  a  newly  discovered  cUnical  fenture,  but  although 
ttot  prominently  noticed  by  some  of  the  later  authors  who 
vpeak  of  them  as  radiating  lumbar  pains,  still  the  dis- 
tiuctJon  between  lumbar  pain  and  pain  in  the  hips  and 
sciatic  region  was  early  made.  Thus  Paracelsus  euume- 
rates  among  the  symptoms  of  diabetes,  **  dolor  spinje  qus 
pkcmiiiqae  in  ischia  incipit."  These  sciatic  pains  have  been 
eonaidered  to  be  of  a  rheumatic  character,  and  the  salicylates 
have  been  employed  with  benefit,  in  some  cases,  for  their 
reUef.  Bat  admitting  the  value  of  the  salicylates  in  some 
fonns  of  glycosuria  and  even  in  some  cases  of  established 
diabetes,  and  also  the  beuelit  derived  by  their  use  in  the 
Bciatioa  sometimes  accompanying  these  forms,  yet  I  am 
Dot  disposed  to  believe  that  this  painful  complication  is 
dependent  on  rheumatism.  Indeed  the  fact  that  the  pain 
comes  on  most  severely  shortly  after  food  and  decreases  ui 
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severity  as  the  influence  of  the  meal  passes  off.  points 
rather  to  an  increase  of  the  saccharine  matter  in  the  blood. 

5.  Ophthalmoscopic  changes. ^The  special  changes 
ivhich  ma^'  be  observed  in  the  retina  and  its  vessels  in  th( 
chronic  forms  of  Bright'a  disease,  according  to  Gowersj 
from  whose  work  on  Medical  Ophthabnoscoptf  the  following 
fiumraarj'  has  been  taken,  are  as  follows  : — 

(1)  A  diffnse  slight  opacity  and  swelliug  of  the  retina, 
due  to  cedema.  (2)  White  spots  or  patches  of  various 
size,  for  the  most  part  the  result  of  degeneration  processes,^ 
(d)  HiemorrhageH.  (4)  Inflammation  of  the  intra- ocular fl 
end  of  the  optic  nerve.  (5)  Atrophy  of  the  retina  and 
nerve  may  sometimes  result  from  and  succeed  the  inflam- 
matory changes.      These  changes  may  affect  one  eye  only. 

These  conditions  are  not,  however,  equally  promi*fl 
nont  in  every  case,  but  vai-y  according  to  the  stage  and^ 
form  of  the  disense.  According  to  the  element  that  is 
most  conspicuous  fom-  types  may  be  distinguished.  In 
the  detjeneratira  fonti,  which  is  most  rommon,  small  whit- 
ish spots  rounded  at  first,  but  becoming  irregular  as 
they  increase,  form  in  the  retina.  These  may  bo  ob- 
served near  the  optic  nerve  entrance,  or  at  a  distance 
often  very  small  white  spots  are  arranged  in  a  radiating 
maimer  rouud  the  macula  lutt-u.  Sometimes  larger  spotsfl 
coalesce  to  form  white  areas,  which  surround  the  discS 
These  changes  may  occur  without  any  alteration  of  the 
disc  itself,  but  sometimes  its  edge  becomes  blurred,  and 
tlio  tint  rcdiliflh-groy.  Hroraorrhages  are  of  less  frequent 
occurrence  than  in  the  other  forms,  when  they  occur  they 
are  usually  adjacent  to  tlie  white  spots.  'SMien  small 
they  have  a  striated  arrangement,  the  blood  lying  be- 
tween the  nerve-fibres  ;  they  are  often  parallel  to  vessels. 
When  larger  they  are  often  flame-shaped  or  irregular. 
Irregular  and  rounded  hiemorrhagcs  are  in  the  deeper 
layers  of  the  retina.      In  the  inflammatory  form 
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leral  swelling  of  the  retina  with  obscnration  of 
the  disc.  The  arteries  are  concealed,  whilst  the  veins  if 
viBible  are  tortuous  and  distended.  Htcmorrhagea  are 
nninerons,  larpje  and  striated.      White  spots,  more  or  less 


Flo.  8.— > Albumin uno  Kuliuitia. 

aniform  in  character,  especially  in  acute  cases,  are  abun- 
dant, large,  rounded,  and  soft  edged.  In  the  neuritic  fonn^ 
the  edges  of  the  optic  disc  are  veiled  by  a  greyish-red 
swelling  of  moderate  degree.  The  arteries  ore  narrow 
and  the  veins  curve  over  the  side  of  the  swelling.  On 
oblique  UlumiuatioD,  a  white  reflection  may  frequently 
be  obsi^ved  at  certain  spots  on  the  surface  of  the  swell- 
ing. Slight  degenerative  changes  usually  accompany  this 
form,  and  carefnl  examination  will  detect  one  or  more 
white  spots  near  the  neuritic  swelling.     Ha)morrbageB  &tq 
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of  rare  occurrence.  This  form  wben  it  subsides,  may 
foilowed  by  atrophy.  The  htmotrhagic  form  is  chorac- 
terised  by  the  size,  number,  and  predominance  of  the 
hremorrhftgea,  accompanied  with  but  slight  degenerative 
chuugo  or  inflnmraatioii  of  the  diec  or  retiua.  lu  the 
earlier  stages  vifion  is  usually  unaffected,  but  as  the 
changes  progress,  it  becomes  more  dull  (amblyopia), 
though  sight  is  rarely  altogether  lost,  colour  viaion  may, 
in  rare  cases,  be  affected. 

With  regard  to  the  causes  producing  the  degenexa- 
tivo,  iutlammutory,  and  uciiritic  forms,  ouly  hypothe- 
tical suggestions  have  been  advanced.  The  h»mor- 
rhftge,  no  doubt,  results  from  rupture  of  degenerated 
vessels,  under  the  stress  of  incrciiscd  preBsuro  from  an 
liyportrophied  left  voutricle.  In  adtlition  to  tliese  well 
marked  alterations,  the  arteries  of  the  retina,  especially 
in  granular  kidney,  undergo  diminution  from  one-half  to 
oue-tliird  of  their  volume,  and  when  slight  swelling  of 
the  retina  co-exists,  the  arteries  may  be  invisible  beyond 
the  papilla.  In  these  cases  as  Dr.  Gowera  has  pointed 
out,  the  pulse  is  characteristically  incompressible.  The 
frequency  of  ob8er\'ation  of  these  retinal  changes,  depends 
much  on  the  stage  of  tlte  disease,  when  it  first  comes  under 
notice,  and  its  character.  Thus  tliey  are  most  commonly 
met  Mith  in  the  granular  kidney,  and  rare  in  lardaceous 
disease,  wLilst  in  all  forms  the  disease  must  have  been  in 
progreHR  some  time  before  they  occur.  Dr.  Gowers  agrees 
with  the  statistics  collected  by  Eales  who  in  one  hundred 
cases  of  chronic  disease,  fouud  retiual  changes  in  twenty- 
eight  per  cent,  or  one  in  every  three  and  a  lialf  cases. 
Besides  these  characteristic  changes,  other  conditions  may 
from  time  to  time  be  noted,  as  htemorrhage  and  degen- 
ration  of  tlie  choroid,  detachment  of  the  retina  from 
serous  effusion  between  it  and  the  choroid ;  htemorrhago 
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into  the  vitreous ;    and  aueurtsmal  dilatiou  of  the  small 
vessels  of  the  retina. 

Temporary  amanrosis  may  occur  during  the  progress  of 
chronic  Bright's  disease,  withoot  there  being  any  ophthal- 
uoscopio  indication  whatever  to  account  for  it,  it  is  prob- 
ably only  ft  manifestation  of  the  state  of  general  urffimic 
intr>xiGation,  which  accompauies  granular  degeneration  of 
the  kidneys. 

In  saccharine  diabetes  the  patient  is  liable  to  impair- 
ment or  loss  of  sight;  tlie  conditions  producing  this  are  : — 
(t)  Cataract.  (2)  Impaired  condition  of  the  blood.  (8) 
Changes  in  the  fundus  oculi. 

Diabetic  cataract  is  usually  large  and  soft,  and  occurs  in 
B  advanced  stage  of  the  disease.  That  sugar  has  a 
direct  action  in  producing  this  opacity  of  the  lens,  seems 
to  be  proved  by  the  fact  that  frogs  placed  in  sweetened 
water,  speedily  become  cataractous.  Amblyopia,  with  the 
absence  of  ophthalmoscopic  appearances,  is  not  of  infre- 
qaent  occurrence  ;  it  ia  attributed  to  the  circulation  of 
ftome  toiic  element  in  the  blood,  but  of  what  nature  is  not 

termined.  It  can  hardly  be  the  amount  of  sugar,  since 
proportion   seems   to  exist  between  the   excretion  of 

gar  and  tlie  degree  of  amblyopia.  Although  frequent  in 
confirmed  and  severe  cases,  it  is  as  far  as  my  experience 
goes,  quite  as  often  complained  of  in  mild  cases.  It  may 
be  interesting  in  future  enquiries  to  ascertain  if  this  symp- 
tom bears  any  relation  to  the  amount  of  acetone  found 
in  the  urine.  The  changes  observed  in  the  fundus  ocuU, 
may  be  thus  enumerated.  Simple  atrophy  of  the  optic 
nerve  has  been  observed  in  some  cases.  In  a  few  there 
has  been  a  central  defect  in  the  field  of  vision,  for  colour 
or  white,  as  in  tobacco  nmblyopia,  and  this  when  the 
inflaence  of  tobacco  could  bo  excluded.     Rarely  TetuiDA. 
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oliangeB  are  observed,  these  Dr.  Gowers  describeR  as  bear- 
ing a  resemblance  to  those  of  albumluuria,  and  still  more 
60  to  those  ot  pernicious  auemia.  The  retinal  changes, 
when  present,  are  ha-morrhagcs  chiefly  found  in  the  nerve 
fibre  layers,  these  may  lead  to  secondary  retinitis,  or  by 
their  infiltration  into  the  vitreous  may  cause  opacities  in 
it,  or  even  hiemorrhagic  glaucoma.  White  spots  of  de- 
generation are  also  frequently  found  scattered  over  the 
fundus  of  the  eye,  and  atrophy  of  the  optic  nerve  has  been 
observed.  The  presence  of  considerable  optic  neuritin 
in  cases  of  diabetes,  mellitns  and  insipidus,  would  lead 
one  to  suspect  the  existence  of  organic  bruin  disease. 

6.  Derangements  of  the  Respiratory  System.  - 
Pulmonary  complications  form  the  most  frequent  termina- 
tion of  clu*onic  renal  disease.  Uenal  asthma  occurs  in  its 
most  marked  form  in  patients  suffering  from  primary  con- 
tracted kidney,  and  apparently  depends  upon  a  ur»mic 
condition  of  the  blood,  Hiuce  in  many  cases  we  are  unable 
to  attribute  it  to  any  other  cause  except  nervous  spasm. 
In  some  cases  the  frequency  and  intensity  of  ihe  attacks, 
apparently  correspond  to  an  increased  tension  of  the  radial 
pulse,  with  a  strong  heaving,  but  somewhat  irregular,  ac- 
tion of  the  heart.  But  severe  paroxysms  may  occur  quite 
indepeudently  of  any  changes  iu  the  pulmonary  or  circu- 
latory systems,  aud  induud  in  persons  in  every  respect 
apparently  healthy.  In  two  patients,  one  a  country  gen- 
tleman, who  were  able  to  take  strong  and  even  fast  exercise 
without  distress  to  their  breathing,  attacks  of  renal  aKtlima 
first  called  attention  to  the  condition  of  their  kidneys. 
Both  had  thought  themselves  strong  hearty  men,  and 
attributed  the  seizures  to  attacks  of  indigestion.  The 
paroxysms  of  renal  asthma  almost  invariably  occur  iu  the 
night  time,  and  during  the  earlier  hours  of  the  night. 
When  they  come  on  in  the  day  time  it  is  generally  in  oou- 
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neDce  of  some  nervous  agitation,  or  as  a  prelude  to 
ttiore  severe  arffiinic  manifestations.  The  paroxysms,  how- 
ever, never  attain  the  severe  grade,  nor  come  on  so  sud- 
denly as  in  pnre  uervons  astlima,  or  aa  in  the  dyspntca 
associated  with  acetonemia.  The  course  is  usually  as  fol- 
lows, soon  afttir  the  patient  has  gone  to  hed  he  experi- 
enoes  a  sense  of  oppression  at  the  chest,  often  accompanied 
^itli  pains,  which  radiate  from  the  cardiac  regions, 
into  the  epii^astrio  and  hypoclioudriac  regions.  8oon 
this  feeling  of  weight  and  oppression  is  succeeded  by  in- 
creased difficulty  of  breathing,  and  inspiration  becomes 
short  and  laboured,  wliilst  rhonchus  is  heard  over  the 
whole  cheat.  The  lips  and  face,  however,  rarely  become 
livid,  and  the  paroxysm  after  laating  about  two  hours, 
gradually  subsides.  The  attacks  are  often  followed  by  an 
increased  flow  of  pale  urine  of  low  spociflo  gravity  ;  even 
cases  were  it  is  already  abundant,  the  increase  is  sufti- 
ut  to  attract  the  patient's  atteutiou.  The  paroxysms 
me  on  Uflually  for  several  nights  in  succession,  and  then 
y  leave  the  patient  free,  perhaps  for  a  considerable  in- 
terval. Neither  their  going,  or  their  coming,  can  be 
counted  for  by  any  altenilion  in  the  general  condition  of 
e  patient.  They  will  attack  the  same  individual  on  one 
occasion  when  he  seems  to  be  in  fair  average  health,  and 
fail  to  recur  when  he  falls  back,  and  vice  versa.  Equally 
associated  with  a  toxic  condition  of  the  blood  is  the  pecu- 
liar panting  dyspuoia  tliat  proceeds  or  accompanies  acute 
diabetic  coma,  and  which  is  supposed  to  be  due  to  the 
pretence  of  an  acetone  yielding  Rubstance  in  Uie  blood. 
This  dyspncea  has  been  likened  to  pautiug,  caused  in  an 
animal,  whose  vagi  have  been  cut,  and  has  been  well  des- 
cribed as  **  air  hunger,"  as  characterising  the  nature  of 
the  dyspnoea,  which  is  caused  not  by  the  difliculty  of  ob- 
taining air  by  obstruction  of  the  air-passages,  or  by  spasm 
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as  in  tlie  case  of  renal  asthma,  Lut  by  an  iuereasetl  demam 
for  air.  This  form  of  dyspnoea  Horaetimes  preceeds  < 
betic  coma  by  some  hours,  and  may  be  the  sole  pre- 
monitory symptom.  Thus,  in  a  cane  Dr.  J.  Duncan  asked 
me  to  Boe  with  him,  a  patient  who  for  some  weeks  had 
been  only  slightly  ailing,  but  whose  urine  contained  traces 
of  sugar,  was  seized  early  one  morning  with  dyspnoea, 
which  continued  about  six  hours,  when  coma  suddenly  set 
iu  which  speedily  proved  fata).  In  this  case  the  dyspncea 
was  the  only  indication  for  some  hours,  that  tlie  disease 
which  was  apparently  a  mild  form  of  diabetes,  was  assuming 
a  rapidly  fatal  character,  BrottchitU^  pnenmonia,  piairitic 
effu»iim.%  and  ttdfitna  tif  the  luHffs  occur  as  complications  in 
both  forms  of  chronic  Bright's  disease,  though  clinically, 
with  the  exception  of  pneumonia,  they  are  essentially  asso- 
ciated witli  the  pale  granular  form.  When  met  with 
Lu  the  interstitial  foi-m  it  is  towards  the  end  of  the  dis- 
ease, when  owing  to  the  failure  of  the  hypertrophied  heart 
and  vessels,  the  secretion  of  urine  is  diminished,  and  a  ten- 
dency to  dropsy  is  established,  whilst  morbid  elements  accu- 
mulate in  tlie  blood.  The  bronchitis  of  the  pale  granu- 
lar kidney  is  always  more  or  loss  associated  with  oedema  of 
the  lungs.  The  pneumonia  of  this  form  of  Bright's  disease  is 
of  the  ordinary  croupous  form,  whilst  when  it  occurs  in  the 
interatitiftl  form,  it  genonilly  nssuracB  the  character  of 
*'  pulmonary  apoplexy  "  and  is  usually  attended  with  profuse 
htemoptysis.  Efiusions  into  the  pleura,  pencardium  and 
peritonaeum  arc  nearly  always  associated  with  the  pale 
granular  kidney,  when  they  occur  in  the  progress  of  the  other 
form,  it  is  towards  tlie  end,  and  even  then  they  are  never 
so  formidable  as  iu  this  variety.  They  usually  come  on 
insidiously  and  rapidly,  and  the  amount  of  fluid  eflFused  is 
always  considerable.  They  are  rarely  attended  with  severe 
pain  or  fever.      In  many  cases  there  is  no  pain  at  oil  and 
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ouly  a  moderate  rise  of  tomperature,  and  our  attention  may 

b«  ouly  ctilltid  to  tlie  existence  of  this  complication  by  tlie 

increased    difficulty  of  breathing  and   decubitus  of    the 

piitieut.       Phthisis   though    freq^aently    associated   witli 

chronio   Bright's   disease,    is  rarely  developed  during  its 

coarse,   and   is   nearly   always   an   antecedent   condition. 

Scphritift,  moreover,  when  it  occurs  in  a  phthisic4il  subject  is 

almost  invariably  preceded,  or  is  accompanied  by  waxy 

degeneration  of  the  kidney.     Phthisis,  however,  frequently 

occurs  in  diabetes  as  a  secondary  compUcation,  especially  in 

those  cases  that  run  a  chronic  course.   Indeed  in  referring 

to  the  older  writers,  we  find  that  phthisis  is  mentioned  as  of 

sach  frequent  occarreuoe,  as  to  be  considered  almost  "nni- 

TersaL'*      Though  this  universality  cannot  be  maintained 

in  the  present  day,  the  general  dcpcndance  of  phthisis  in 

many  cases  of  diabetes  is   abundantly   proved.      At  the 

recent  debate  at  tlie  Pathological  Society,  [Tramactioun, 

1888).  Dr.  Stephen  Mackenzie  brought  forward  statistics 

from  the  London  Hospital  to  show  that  out  of  thirty-seven 

coaee,  pneumonic  or  phthisical  mischief  was  present  in 

tiranty.      Dr,  Windlo  (Dublin  MidkalJounmlj  Septombor 

»3),   has  recorded  the  result  of  833  post-morteras  on 

kbetic  subjects,  and  found  the  lungs  normal  in  seventy- 

re  instances  only ;  in  the  remaining  258  cases,  phthisis 

ks  present  in  lOfl  cases,  whilst  the  other  cases  showed 

;eut  pneumonia,   congestion,   broncho- pneumonia,   etc. 

Douglas  Powell,  however,  at  the  aame  debate  qnes- 

ioned    whetlier   phthisis  and  diabetes   had  anything   in 

immon,  and  brought  forward  statistics  from  the  Brompton 

Hospital,  which  showed  tliat  out  of  136  cases,  in  which  the 

uzixio  of  phthisicjil  patients  was  examined,  in  not  one  case 

WAS  sugar  found.     Dr.   Powell's  statistics,  however,  only 

prove  that  diabetea  has  no  dependance  on  phthisis,  whilst 

\  Mackenzie's  and  Dr.  Wiudle's  show  the  couveTse,  vix^ 
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tliat  pLtlusis,  or  some  pneumouio  changes  likely  to  pro- 
duce that  disease,  do  not  infrequently  develope  in  diabodc 
subjects, 

7.  Derangement*  of  Dige*tloa Acute  renal  sffee- 

tions  are  almost  invariably  accompanied  with  more  or  less 
diBturbance  of  the  digestive  organs.  In  acute  nephritis, 
especially  in  the  catiirrhal  form,  in  which  the  kidney  is 
nsually  much  swollen,  vomiting  is  often  a  prominent 
symptom ;  in  the  less  severe  varieties,  scarlet  fever 
nephritis  for  instance,  the  disturbance  is  iisually  less 
marked,  though  there  is  always  los»  of  appetite,  if  not  a 
certain  degree  of  nausea.  Nausea,  with  or  without  vomit- 
ing, is  also  a  very  constant  symptom  when  there  is  irrita- 
tion in  the  neighbourhood  of  the  capsule  or  pelvis  of  the 
kidney.  Thus,  it  is  frequently  found  attendant  on  peri- 
nephritis, when  the  capsule  is  pressed  upon  from  without ; 
in  renal  abcess,  pyo-nephrofiis,  hydro-nephrosis  and  in  a 
rapidly  growing  carcinoma,  which  distend  the  capsule  from 
within;  and  in  rcual  calculus,  wlien  the  irritation  is 
applied  to  the  pelvis  of  the  kidney.  In  all  the  above 
mentioned  instances,  including  the  vomiting  of  acute 
Bright's  disease,  the  act  is  purely  retlcx,  and  is  thus  to  be 
distinguished  from  the  vomiting  tltat  occurs  in  the  ohronio 
forms  of  nephritis,  and  which  is  clearly  due  to  a  toxic  con. 
dition  of  tho  blood  (iiriemia).  This  reflex  gastric  dis- 
turbance sometimes  affords  us  timely  notice  of  the  invasion 
of  kidney  miscluef.  Thus,  in  scarlet  fever  if  a  patient, 
who  has  previously  been  convalescing  favourably,  com- 
plains of  a  feeling  of  nausea,  the  urine  should  be  at  once 
examined.  But  the  most  serviceable  indication  is  in  the 
warning  it  often  gives  in  cases  of  obstruction  of  the  lower 
urinary  passages  of  tho  implication  of  the  kidneys.  And 
particular  enquiries  ought  to  be  made  into  the  condition  of 
the  urinary  orgnus,  in  all  cases  of  chronic  *'  biliousuesa"' 
especially  in  elderly  persona. 
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The  vomitintf  tliafc  occurs  in  the  chronic  forms  of  Bright's 
diae&se  is,  as  already  stated,  due  to  the  toxic  coudition  of  the 
blood  and  system  geueraUy  aud  is  often  one  of  the  earliest 
symptoms  of  chronic  uraemia.  Tho  following  characters 
may  help  us  to  distinguish  the  two  forms.  Reflex  vomit- 
ing ifl  QHually  attended  witli  marked  gastric  disturhance, 
and  though  it  may  come  on  when  the  stomach  is  empty,  food 
eitljer  nauseates  or  is  at  once  ejected.  The  vomit  confiists 
at  drst  of  a  glairy  highly  acid  Uuid,  often  containing  undi- 
gested food,  and  is  not  very  profuse  ;  when  long  oontijmed 
it  booomes  yellowish  and  suhsequently  green  from  tlie 
bile,  which  tho  action  of  vomiting  provokes  to  flow  from 
tho  gall-bladder  into  tho  duodenum  aud  thence  into  the 
stomach.  Urajraic  vomiting  on  the  other  hiuid,  at  first  is 
gtjDerally  confined  to  the  morning  hours,  usually  on  first 
rising  in  the  morning,  though  Inter  in  the  disease  it  may 
occur  at  any  time  of  the  day.  The  vomit  is  usually  very 
profuse,  of  low  specific  gravity,  and  at  first  of  shghtly 

d  reaction  though  iu  the  later  stages  of  the  disease  it  is 
n  alkaline  aud  sometimes  contains  urea.  Tho  gastric 
dbturbauee  is  very  variable,  many  patients  with  chronic 
Bright's  disease,  especially  with  pale  granular  kidneys, 
have  not  only  good  appetites  hut  are  even  ravenous  at 
times,  and  digest  their  food  with  comfort.  In  others  there 
is  simply  loss  of  appetite,  especially  as  regards  meat,  but 
no  indigestion.  Dtjspfpaia  when  it  occurs  in  these  cases 
ifl  UKually  the  result  of  fermentative  changes  taking  place 
tu  the  stomach,  especially  with  regard  to  tlie  albuminous 
eonatituents  of  the  food,  with  the  formation  of  lactic  acid, 
batj^c  acid  and  hydrogen  in  form  of  marsh  gas,  hence 
the  sour  rancid  oiloiir  sometimeB  perceived  in  the  breath 
and  in  the  vomit  of  these  patients.  W itli  granular  kidneys, 
however,  associated  with  cardio-vascular  changes,  tliere  is 
generally  considerable  loss  of  appetite,  and  the  ingestioii  ot 
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ffiod  is  often  attended  witli  severe  epigastric  paina,  Rppar- 
eutly  of  a  neuralgic  character.  Diairhtra  is  also  a  very 
frequent  complication  of  chronic  kidney  disease,  especially 
when  there  ia  dropsy.  In  tlie  early  stages  it  affords  relief  to 
the  water  logged  hody,  but  towards  the  end  it  is  apt 
to  become  intractable  and  adds  to  the  existing  debility.  It 
is  therefore  necessary  to  use  caution  in  the  employment  of 
imrgatives  for  the  rehef  of  dropsy  when  the  disease  is 
drawing  to  a  close.  Diarrhoea  sets  in  suddenly  when  a 
j)eri-nephritic  or  renal  abscess  bursts  into  the  intestines, 
the  nature  of  the  diarrhoea  will  be  explained  by  the  sub- 
sidence of  tlie  tumour  and  the  appearance  of  pus  in  the 
motions.  A  cnnstipatM  condition  of  the  bowels  is  gene- 
rally observed  when  there  is  any  considerable  enlargement 
of  the  kidney,  owing  to  tlie  compression  of  the  large  in- 
testine which  crosses  both  kidneys  on  their  anterior  surface. 
This  constipation  which  is  often  overcome  with  difficulty, 
is  often,  especially  iu  the  case  of  malignant  tumours, 
followed  by  severe  diarrliopa,  most  difficult  to  arrest,  if  the 
means  resorted  to  for  its  relief  have  been  too  active.  Con- 
stipjitioii  too  iH  the  prevailing  condition  of  the  bowels  in 
diab(?teB,  the  motions  when  tlio  bowels  are  relieved  being 
hard,  dry  and  Boybalous.  In  some  cases  it  alternates 
with  diarrhoRa,  the  loose  motions  being  often  frothy  and 
yeasty  in  appnnranco.  The  tomjue  presents  no  character- 
istic feature  in  renal  disease,  except  in  Bome  cases  of  diei- 
betes.  In  acute  affwetions  it  is  usually  coated  as  in  pyrexia 
generally.  In  chronic  Bright's  disease  it  varies  according 
to  the  condition  of  the  digestive  organs  being  sometimes 
broad,  flabby,  coated  and  somewhat  auleraatouB,  whilst 
in  other  eases  it  is  glazed,  beefy  looking  and  cracked.  In 
diabetes  too,  the  appearance  of  the  tongue  varies,  but  in 
some  cases,  and  those  I  have  noticed  to  be  invariably 
severe,  the  whole  of  the  tongue  assumes  a  peculiar  bright 
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red  appearance^  saggesfcing  the  idea  that  the  blood  is  flow- 
ing (hrongb  the  organ  without  bebg  properly  deprived  of 
its  arterial  character,  aud  which  Dr.  Pavy  beheves  in  caused 
by  Taso-motor  paralysis  of  the  vessels  of  the  chylopoietio 
rmscnlar  system  and  which  he  considers  to  be  very  similar 
to  the  hyperramic  condition  of  the  ear  which  i^  brought 
aboat  by  tlie  division  of  the  sympathetic  in  the  neck. 

8.  DerangementB  of  the  Cutaneous  System. — 
In  acute  inliammatory  affections  of  the  kidneys,  the  skin 
presents  the  usual  character  noticeable  in  pyrexia!  affections 
generally.  In  acute  nephritis,  however,  a  remarkable 
ivory  whiteness  and  pallor  (anfemia)  is  observed  at  a  very 
early  period,  whilst  the  subcutaneous  areolar  tissue  may 
become  intiltrnted  and  swollen  with  dropsical  exudation. 
In  chronic  nephritis  associated  with  long  standing  dropsy, 

e  skin  u])pitrently  loses  its  function,  at  all  events  it  is  ex- 
mely  difficult  to  get  it  to  act,  and  in  tliis  state  tlie  use 
of  powerful  diaphoretics  administered  with  the  view  of 
inducing  perspiration  is  often  followed  by  severe  hea<Iache, 
and  sometimes  by  more  alarming  cerebral  symptoms  (se« 
Chapter  iii.,  §  Treatment),  In  the  granular  kidney  unat- 
tended with  dropsy,  the  skin  becomes  hursh  and  dry, 
ljA>4ng  sometimes  a  powdery  or  even  *'  frosted  "  appear- 
ance ;  this  powdery  matter  is  said  to  consist  of  urea,  ex- 
creted vicariously  by  the  skin.  This  statement,  however, 
IB  not  altogethej  correct.  The  powdery  matter  it  is  true 
contains  urea,  but  the  greater  part  of  it  is  made  up  of 
broken  down  cuticuiur  cells  ;  this  detritus  is  more  abun. 
daut  and  evident  in  this  disease  than  perhaps  in  others, 
g  to  tlie  extreme  harshness  and  dryness  of  the  skin 
ch  renders  the  colls  more  brittle,  and  also  to  the 
kled  condition  of  the  skin  which  allows  it  to  collect  in 

le  furrows.  Patients  suffering  from  waxy  degeneration 
fd  the  kidney  have,  in  addition  to  the  pecuhar  pallor  of 
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chronic  kidney  disease,  a  muddy  complexion  especiaUy 
noticeable  by  the  brownish  rings  ronnd  the  eyelids,  "which 
Dr.  Grainger  Stewart,  who  first  drew  attention  to  tliis  fact, 
thinks  duo  to  the  deposition  of  pigment  in  the  tiseue- 
eiement  of  the  skin.  Ail  patients  suffering  from  chronic 
renal  disease  are  liable  to  erysipelatous  and  phlegmanons 
indammntious  of  the  skin.  A  fact  that  should  be  borne  in 
mind,  in  tlie  treatment  of  pleurisy  or  other  serous  eflFasions, 
Biuce  a  small  blister  or  even  a  mustard  plaster  VtiXi  aome- 
timcB  give  rise  to  the  most  formidable  sloughing,  whilst 
for  the  relief  of  dropsy  only  the  finest  punctures  should  be 
made.  In  diabetes  the  skin  is  harsh  and  dry,  and  it  often 
exiiibits  the  siimc  powdery  or  frosted  appearance  noticeable 
in  granular  kidney,  and  sugar  has  been  obtained  from  the 
deposit.  Although  tliis  harsh  condition  of  skin  is  gene- 
rally maintained  throughout  the  disease,  attacks  of  profuse 
sweating  will  sometimes  set  in  in  the  most  unaccountable 
manner  ;  frequently  this  sweating  is  unilateral.  In  some 
cases  the  skin  remains  moist  throughout. 

Patients   auflfering  from   diabetes   are   very  frequently 
troubled  with  boils  and  carbuncles.     They  are  also  liable 
to  other  ekin  diseases,  though  not  in  the  same  degree  of 
frequency,    among    them    may    be    mentioned     eczema,  fl 
psoriasis  and  impetigo.     Mild  forms  of  diabetes,  or  ratlier 
glycosuria,  are  often  associated  with  eczema,  both  being 
probably  due  to  the  same  cause,  viz.,  a  gouty,  rheumatic 
or  strumous  taint.     The  irritation  of  the  sugar  moreover, 
causes,  unless  means  be  taken  to  prevent  it,  u  considerable 
degree  of  irritation  of  the  external  genitals  wliich  if  neg- 
lected gives  rise  to  an  eczematous  condition  most  difficult 
to  deal  with.    Dinbetic  patients  are  also  sometimes  troubled 
with  patches  of  psoriasis,  whilst  on  the  other  hand  persona  fl 
who  are  the  victims  of  extensive  and  inveterate  psoriasis,  are  ™ 
often  found  to  be  glycosurio  as  well.      Impetiginous  erup- 
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fa'ons  also  are  by  no  means  infrequent.  At  the  Seamen's 
Hospital,  1878, 1  aaw  a  very  severe  form  of  tlus  eruption 
attack  a  patient  suffering  from  diabetes.  It  came  out 
abundantly  upon  his  legs  and  thighs,  the  pustules  wliicli 
were  distinct  were,  however,  thicldy  clustered  together  and 
reHembled  very  closely  the  fully  developed  stage  of  conoreto 
«maU-pox»  only  tliey  were  not  umbilicated.  After  remain- 
ing out  about  a  month  or  six  weeks  they  slowly  subsided 
and  shortly  after  the  patient  died  of  acute  diabetic  coma. 
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CHAPTER  n. 

Clinical  Examination  op  tre  Urine. 


0.   Method  of  Procedure — The    following     rules 

Bhould  \)C  alteuded  to : — 

(1)  "Wben  tbe  patient  first  comes  under  obserrationf  he 
should  he  directed  to  empty  Lis  bladder.  The  quantity  of 
urine  thus  furnished  should  he  measured,  the  specific 
gravity  and  reaction  taken,  the  tests  for  abnormal  pro- 
ducts, sugFir,  alhumin,  etc.,  applied,  and  the  deposit  if  any 
examined  by  the  microscope  and  by  chemical  reagents. 
This  procedure  gives  us  an  insight  into  the  nature  of  the 
morbid  conditions,  but  in  order  to  judge  of  their  extent  and 
permanence,  it  is  necesBary  to  extend  our  consideration 
to  the  qualities  exliibited  by  the  whole  of  the  urine  passi 
during  Uio  twenty-four  hours, 

(2)  After  the  preliminary  investigation  above  described, 
has  been  concluded*  the  patient  should  be  directed  to  col- 
lect his  urine  for  tlie  period  of  twentj'four  hours,  lu 
order  to  insure  accuracy  the  following  particulars  should  be 
attended  to.  The  bladder  must  be  thoroughly  emptied 
at  a  stated  hour,  say  8  a.m.,  which  is  to  be  recorded  and 
tliat  sample  rejected.  The  next  sample,  however,  must  be 
kept  and  placed  in  a  convenient  receptacle,  (a  special  form 
of  mine  jar,  capable  of  holding  five  pints  or  three  htres, 
and  graduated,  sold  by  Metssrs.  Grifiln,  Ganick  Street, 
Covent  Garden,  ia  most  serviceable  for  this  purpose). 
Every  succeeding  sample  must  be  placed  in  the  jar,  the 
last  being  passed  exactly  at  8  a.m,,  the  next  day.    The 
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ffliiod  nrinc  thus  collected,  represents  the  urine  of  twenty- 
four  hours,  and  is  to  be  accurately  measured.     In  hospital 
JTactiee.  or  with  intelligent  patients  in  private,  much  use- 
foJ  information  is  gained,  if  before  placing  each  sample  in 
tie  jar,  the  quantity,  the  specific  gravity,  and  reaction  is 
Also  noted.     By  an  cx.amiuation  of  the  twenty-four  hours 
nrine  we  learn  the  amount  of  water  and  the  quantity  of 
solids  eliminated  by  the  kidneys  in  that  period^  the  pre- 
Tftiiing  character  of  the  reaction,  and  then  by  submitting 
portions  of  it  to  volumetric  analysis,  we  learn  if  it  be  desired, 
what  variations  from  the  normal  occur  among  the  usual 
constituents,  and  also  the  absolute  amount  of  any  morbid 
product,  albumin,  sugar,  etc.,  that  may  be  present. 

(8)  Having  determined  qualitatively  the  nature  of  the 
changes  of  the  urine  in  disease  &om  an  examination  of  an 
individual  sampk,  and  quantitatively  from  a  consideration 
of  that  passed  in  the  twenty-four  hours,  we  have  still  one 
Lovestigation  to  make,  to  render  our  clinical  enquiry  com- 
plete, and  that  is  to  determine  the  influence  of  food  and 
re«i  on  the  character  of  the  secretion. 

For  this  purpose  it  is  best  to  collect  the  uight  urine  as 
distinct  from  that  passed  in  the  day.  Thus,  the  patieut  on 
going  to  bed  empties  his  bladder,  and  all  urine  passed 
during  the  night  including  that  voided  on  rising  in  tLo 
morning,  is  the  night  urine  ;  whilst  all  urine  passed  sub- 
sequently, up  to  the  time  of  going  to  bed  is  considered  the 
day  urine.  In  many  cases,  as  we  shall  presently  learn, 
it  is  an  advantage  to  collect  the  day  urine  iu  separate  lots, 
AS  the  forenoon  and  evening  portions. 

(4)  Should  any  difficulty  arise  preventing  the  collection 
of  the  twenty -four  hours'  urine,  or  that  of  the  day  and  uight 
period ;  then  the  patient  must  be  directed  to  bring  witli 
him  two  samples,  the  one  passed  fasting,  the  other  about 
two  hoars  after  the  priucixde  meal  of  the  day.    That  passed 
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the  first  thing  on  rising,  and  the  after  dinner  urine  b 
best  for  thia  purpose, 

(5)  When  we  ore  unable  to  obtain  the  twenty-four  hours* 
urine,  and  a  quantitative  estimation  is  made  of  the  oon- 
Btitutents,  we  are  of  course  unable  to  ascertain  the  absolute 
amount  of  the  substance  passed  into  the  urine  in  the  twenty- 
four  hours,  but  only  the  percentage  amount.  This,  if  we 
have  taken  the  specific  gravity  of  the  urine,  oft^n  affords 
us  a  valuable  indication,  though  of  courso  it  is  not  bo  satis- 
factory as  when  tlie  absolute  amount  can  be  calculated. 
But  unless  that  precaution  is  taken  a  mere  percentage 
estimation  is  valueless,  indeed  it  is  worse  than  valueless 
it  is  misleading,  for  instance,  to  say  that  a  sample  of  urine 
contains  1*9  per  cent,  of  urea  means  nothing,  but  if  we  say 
that  a  sample  of  urine  with  a  specific  gravity  1 '020  con- 
tains  1*9  per  cent.,  we  imply  that  the  proportion  of  urea 
iu  relation  to  the  other  solids  is  low ;  whilst  a  urine  with 
a  specific  gravity  1*012,  which  has  a  percentage  of  1*9  of 
urea,  indicates  that  this  substance  is  relatively  in  excess  of 
the  other  solids.  ■ 

(6)  No  definite  conclusion  should  ever  be  drawn  from 
tiie  examination  of  a  single  sample  of  urine  passed  withiu 
twenty-four  hours.  Owing  to  the  neglect  of  this  rule  ■ 
many  mortifying  errors  in  diagnosis  have  occurred,  and 
poBitive  statements  have  been  made  which  have  subse- 
quently required  modification.  ^M 

10.    Variations    in    the    Quantity    of    Urine. 

Et'lation  of  the  Lrinary  WaUt  to  the  Solids. — The  mean 
average  quantity  of  urine  passed  by  a  healthy  adult 
in  the  twenty-four  hours  may  be  stated  at  fifty  fluid 
ounces,  of  which  close  on  950  gruics,  about  two  ounces, 
is  solid  matter.  If  French  measures  are  used,  as  they 
generally  ore  now  for  the  calculations  of  urinary  analysis, 
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then  the  amount  may  be  roundly  expressed  as  1450  cubic 
centimeters,  of  which  68  grms.  are  eoUd  matter.  Thus 
^t  will  be  seen  that  solids  constitute  very  nearly  four  per 
it.  of  the  nrinary  secretion.  A  knowledge  of  this  fact 
lables  us  to  employ  a  very  simple  formula  to  express  the 
relutiouship  of  the  solids  to  the  water  of  the  urine  in  any 
given  case.      This  formula  consists  in  doubling  the  two 

Kt  figures  of  the  specific  gravity  of  the  Huid.  For  since 
know  that  specific  gravity  bears  a  constant  relationship 
the  amount  of  sohds  present  in  a  Huid,  any  variation  in 
lir  amount  will  cause  a  variation  in  the  specific  gravity. 
And  frequent  determinations  have  shown  that  whilst  four 
percent,  of  eohds  is  the  approximate  yield  on  evaporation, 
1*020  ia  the  mean  average  specific  gravity  of  tho  normal 
twenty- four  hours'  urine  taken  at  a  temperature  of  CO"  F. 
6o  that  if  we  have  ascertained  the  quantity  of  urine  passed 
in  the  twenty-four  hours  and  its  specific  gravity,  we  have 
no  difficulty  in  determining  whether  the  solids  on  any  given 
day  are  increased  or  decreased.  Thus,  in  the  case  of  normal 
nrine,  the  individual  has  passed  1450  o.c.  in  the  twenty- 
four  hours  and  the  specific  gravity  is  1*020,  then  by  multi- 
plying the  two  last  figurefi  of  the  specific  gravity  by  two,  we 
bflve  forty  grms.,  tlie  amount  of  solid  matter  in  1000  c.c. 
in  other  words  exactly  four  per  cent.,  and  to  find  tiie 
amouut  for  the  whole  period  is  simply  a  matter  of  proper- 

1450  X  *20  X  2  ,      ,., 

=  5B  grms.  of  sohd  matter 


tioD,    thus 


lUOO 
with  the  urine  in  twenty-four  hours. 
This   oo-efficient,   which   was    originally   suggested   by 
rapp,  gives  very  close  rcHulta,  but  care  should  be  taken 
rhen  employing  it,  to  observe  the  temperature  at  which 
specific  gravity  is  taken,  since  evt^ry  difiereuce  of  7°  F. 
im    the    temperature    at    which    the    instrument    was 
Laat«d,  represents  a  difiference  of  one  degree  in  the 
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repiBtration  of  the  urinomefcer.  It  ia  nGoessary  therefore 
either  to  record  the  temperature,  or  else  make  the  oorrec- 
tioii  for  the  variation  at  the  time  of  observatiou.  Again 
aa  uriuometerB  often  differ  materially  from  each  other,  it  is 
important  when  making  a  series  of  observations,  for  com- 
pai'ison,  always  to  use  the  same  instrument.  fl 

To  illustrate  the  practical  value  of  thi^  method,  the  follow- 
ing instance  may  be  taken.  Tlie  collected  urine  of  twenty- 
four  hours  of  a  patient  suffering  from  chronic  renal  dis- 
ease amounts  to  1650  C.C.,  and  has  a  specific  gravity  of 
1"016,  which  according  to  Trapp's  formula  gives  62*8  grms. 
of  solid  matter  passing  out  by  the  kidneys  in  the  twenty- four 


hours.     Thus 


1650x16x2 
1000 


=  52*8   grms.     Now  if  wo   c( 


agulate  the  albumin  by  boiling  and  filtering  it  off,  and 
when  cold  again  take  the  specific  gravity  of  the  filtered 
urine,  we  find  that  this  ia  lower.  Suppose  it  has  lost  two 
degreort^  and  instead  of  a  specific  gravity  of  1'016  it  is  1'014, 
then  again  applying  Trapp's  formula  we  find  that  the 
urinary  solids,  minus  the  albumin,  amount  to  46-2  grms., 
1650x14x2 


1000 


40*2  grms.,  or  11*8  grms.   less  than  theS 


amount  of  urinary  solids  usually  passed  in  health  ;  whilst 
the  difference  between  the  two  specific  gravities,  1*016  and 
1*014,  roiighly  represents  the  amount  of  albuuiiu  passed 
out  of  the  system  in  the  twenty-four  hours.  In  cases 
where  the  specific  gravity  of  the  urine  is  above  1'025  it  is 
advisable  to  use  Hseser's  co-efficient  2-33. 

Under  ordinary  circurastnnces  wo  rely  entirely  on  the 
urinoinetor  to  give  ua  an  estimate  of  the  amount  of  solids 
present  in  urine,  but  in  some  cases,  however,  the  amount  ob- 
tained is  BO  small,  that  we  are  unable  to  Boat  the  instrument 
freely  in  the  secretion.  We  may  then  either  dilute  the  uruie 
with  distilled  water,  multiplying  the  last  figure  of  the 
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*pocififl  gravity  of  the  mixed  fiuids  by  tlieir  united  volume. 
Tiiua  if  we  add  to  half  an  ounce  of  urine,  one  and  a  half- 
coDce  of  distilled  water,  we  have  four  volumes,  one  of 
nhne  and  three  of  water,  and  the  specific  gravity  of  thie 
mixture  is  l*tMJ7,  then  7x4  gives  the  specific  gravity  of 
the  anmixed  urine  as  1-028.  Or  the  specific  gravity  bottle 
may  be  used,  which  gives  the  weight  of  the  urine  as  com- 
pared with  that  of  an  equal  quantity  of  distilled  water  at  a 
standard  temperature.  For  this  purpose  a  bottle,  fitted 
with  a  glass-stopper,  constructed  to  hold  26  or  50  grms. 
of  diatilied  water,  measured  at  15*  C.  to  a  mark  on 
its  neck,  is  fiUcd  with  urine.  The  bottle  and  its  contents 
are  then  weighed,  at  a  temperature  of  15°  C,  which  is  ob- 
tained by  plunging  the  bottle  into  hot  water,  if  the  tem- 
ratore  is  lower  than  this,  or  into  ice  cold  water  if  higher. 
e  weight  obtained,  subtracted  from  the  empty  bottle, 
en  multiplied  by  4  if  25  c.c,  or  by  2  if  50  c.c,  of  urine 
have  been  used,  gives  the  si)ecific  gravity  in  hundreds. 
\Mien  very  accurate  determinations  are  required,  or  only 
extremely  small  quantities  of  urine  are  available,  it  may 
be  necessary  to  evaporate  the  urine  to  dryness  in  a  small 
platinum  capsule  and  weigh  the  residue.  For  clinical  pur- 
poses however,  this  will  hardly  ever  be  necessary,  and  as 
the  process  ctui  only  be  performed  in  the  laboratory,  and 
only  with  accuracy  then  by  persons  thoroughly  trained  to 
analytical  operations,  the  details  of  the  process  need  not 
be  given  here.  For  the  examination  of  the  nrine  of 
patients  at  their  own  homes,  the  practitioner  will  find  the 
specific  gravity  beads,  a  very  useful  subBtitute  for  the 
arinometer  which  owing  to  its  fragility  is  apt  to  get  broken. 
One  of  these  beads,  wliich  arenumbered  5, 10,  15,  20,  25,  30 
respectively,  is  placed  in  the  urine,  say  one  numbered  15,  if 
flinks  then  the  next  highest  number  is  used,  if  this  lat- 
iheu  we  read  the  specific  gravity  as  raugiug  be- 
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tween  1*015  and  1-020.    On  the  other  hand  if  the  first  l)ea< 
floats,  wo  add  the  bead  next  loweet  in   namber,  if 
sinks,  then  we  read  the  specific  gravity  as  between  I'OlOj 
and  1*015,  and  bo  on. 

The  clinical  indications  afiforded  by  the  observation  of 
the  relations  subniKting  between  the  urinary  water  and  the 
sohds,  as  obtained  by  measurement  of  the  twenty-fonr 
hours'  urine  and  the  specilio  gravity,  are  numerous  and 
important.  For  not  only  does  the  procedure  yield  a  clue 
in  many  cases  to  the  nature  of  the  disease,  but  it  gives  hb 
important  information  as  to  the  extent  of  tlie  tissue 
metaboliHm  going  on  in  the  body.  The  fohowing  are 
some  of  the  more  important  results  to  be  obtained  by  suck] 
observnlions. 

(1)  Urinary  water  incrtfosed,  rperi fie  gravity  greaUy  dimin- 
ishM, — When  the  specific  gravity  is  much  reduced  (1'002- 
1'005)  we  have  the  condition  known  as  hydruria,  such  as 
occurs  temporarily  in  hysteria  or  imder  gi*eat  nervous  ei-  , 
oitement,  or  permanently  in  diabetes  insipidus,.  When  ■ 
only  moderately  reduced  (1010)  if  tolerably  constant,  an 
early  stage  of  granular  kidney  maybe  suspected,  especially 

if  the  pulse  exhibits  signs  of  tension,  even  if  albumin  is 
not  even  yet  detected.  8ome  forms  of  glycosuria  may 
also  be  attended  with  a  profuse  flow  of  urine  of  low  specific 
gravity.  These  cases  are  often  associated  with  temporary 
albuminuria,  and  tlie  sugar,  the  quantity  of  which  is  not 
great,  often  mtcrniits  with  uric  acid  deposits.  Considerable 
excretion  of  urine  of  low  specific  gravity,  fre<juently  occurs 
in  persons  In  a  low  state  of  health,  in  these  cases  the  de- 
ficiency in  the  amount  of  sohdti  passed,  is  due  to  deficiency 
of  urea.     This  condition  is  termed  anazotuna, 

(2)  Vrinary  wattrr  incrtased,  specific  (fraiTty  nonual  or  tmly 
alightly  diminuhed. — This  condition  is  found  whenever  there 
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i'  incre&sed  ti»sne  mGtaboUsm  going  on  in  the  bo<!y  uniit- 
tt^iided  with  pyrexia,  it  is  appropriiitely  termed  poli/uria,  for 
tiiough  tlie  Kpeciiic  gravity  of  tlic  urine  is  not  increased, 
fitiJI  it  is  not  greatly  diminished  in  proportion  to  the  qnan- 
tiy  of  water.  Thus  the  patient  passes,  say  3200  c.c.  of 
irioe  in  the  twenty- four  hours  of  a  specific  gravity  of  I'OIS, 

then  by  Trapp'a  formula — —  =96  grms.  of  solid 

^         ^^  1000  ** 

[aiatter   are  excreted,   as  compared  with  5S  gnus,  wliich 

'presents    the  normal    excretion   of    that    period.   The 

rhole  of  the  uriuory  sohds  may  be  increased,  sometimes 

ily  one  or  two  constituents.     When  due  to  an  increase  of 

rea  we  have  the  conditions  described  by  Prout  as  azo- 

when  the  phosphates  are  in  excess,  then  the  case 

may  be    considered   to   be  one    of    those    described   by 

TcMiGT  under  the  term  "  phosphatic  diabetes." 

(3)  Urinary    tcatrr   increased y    uith     increase    of    tr}>etific 
gravity, — Points  of  course  to  diabetes  mellitue,  or  an  exag- 

form  of  the  preceding  condition. 

(4)  Urinary  tcatrr   normal^   $p«cijic   gravity  /^sufiierf,— Sir 
idrew  Clark  has  described  a  condition  which  he  con- 

idered  doe  to  "renal  inadequacy  '*  in  which  the  urea  is 
rary  deficient.      It  seems  however  to  differ  little  from 

Klllis'a  class  anazotnria,  except  that  there  is  no  marked 
crease  of  the  urinary  water. 
(6)  Urinary  traUr  Uftsened^iHlh  increoMd  t)iecific  rp-avity,--^ 
lis  is  a  condition  which  accompanies  all  pyrexial  states, 
and  is  especially  marked  in  those  attended  with  profuse 
i      sweating  as  in  rheumatic  fever ;  or  with  diarrhoea.     Asso- 
^^iated  with  albuminuria  it  is  the  condition  of  urine  met 
^0^'^^  ^  acute  and  in   early  stages  of  chronic  tubal   ne- 
phritis.     In   certain   cases   of  irritative    dyspepsia   with 
increased  tissue  metabolism,  the  amount  of  solids  passed 
by  the  urine  is  increased.    Murchison  observing  how  often 
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urates  (lithateB)  were  deposited  from  such  urinefi,  believed 
the  condition  was  caused  by  t)ie  cxcGHsive  formation  of 
uric  acid  in  the  body,  lithcemia,  and  that  the  urine  being 
saturated  with  its  salts  they  were  deposited.  (Sec 
Lithiiria). 

11.  Reaction.— The  reaction  of  normal  urine  is  acid. 
The  average  degree  of  acidity  of  the  twenty-four  hours* 
urine  is  equivalent  to  about  two  grma.  of  oxalic  acid, 
that  in  to  say,  the  urine  requires  so  much  sodium  hydrate 
to  neutralize  it  as  would  be  requh-ed  to  neutrahze  two 
grms.  of  oxahc  acid.  It  is  on  this  fact  that  the  quanti- 
tative eBtimatiou  of  tlie  acidity  of  the  urine  is  based.  A 
solution  of  sodium  hydrate  is  made  by  dissolving  0*85  grms. 
of  pure  caustic  soda  in  distilled  water,  filling  up  to  one 
htre.  One  cubic  centimetre  of  this  solutioii  represents 
"01  grms.  of  oxalic  ooid.  This  solution  is  to  be  gradu- 
ally added  from  a  burette  to  100  c.c.  of  uriue  placed 
for  tlie  purpose  iu  a  beaker  or  glass  vessel,  till  the  exact 
point  of  neutralisation  is  hit,  which  is  shown  by  blue 
litmus  paper  ceasing  to  be  reddened,  and  rod  litmus  is  not 
blued.  Now  if  4-6  c.c.  of  the  solution  is  required  for  this 
neutralisation,  then  the  acidity  of  100  c.c.  of  urine  cor- 
responds to  0-045  grms.  of  oxalic  acid,  and  from  tliis  the 
acitlity  of  any  amount  of  uriue  can  be  calculated  by  pro- 
portion. The  acidity  of  the  urine  varies  however  greatly 
at  different  periods  of  the  day,  being  intluenced  by  various 
physiological  circumstances.  These  variations  are  tolerably 
constant  and  regiiiar,  so  that  writers  speak  of  the  increase 
and  decrease  of  the  acidity  as  the  acid  and  alkaline  ttde. 
The  following  table  compiled  from  observations  made  by 
myself,  will  show  the  nature  and  extent  of  this  ebb  and 
flow. 
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4 pm.  U)    7 
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0-09 

*p.m.  to  11 

p.m. 

007 

002 

*  BremkCut,  8.30  a.m.    Lunch^  1  p.m.     Dinner,  7  p.m. 


Tbe  causes  producing  these  variations  have  been  differ- 

entJy  assigned.      Dr.  Bonce  Jones  thought  the  depressioa 

in  the  acidity  of  the  uriae,  corresponded  to  the  withdrawal 

of  acid  from  the  circolation  to  supply  the  acid  for   the  gas- 

tno  aeoretioD.     Dr.  Roberts  on  the  other  hand  holieveB  the 

dapressioD  is  caused  by  the  entrance  of  the  newly  digested 

food  into  the  blood,  and  as  he  points  out  that  the  normal 

iilialescence  of  the  blood  is  due  to  the  preponderance  of 

ftUuUline  bases  in  articles  of  diet,  a  meal  is  therefore  equi- 

raletit  to  a  dose  of  alkah.      I  have  also  pointed  out  that 

^^■be  depression  also  occurs  at  a  time  when  the  ehmination 

^^H£|)Arbonic  acid  is  most  active,  vIk.,  after  rising,  exercise, 

^H^After  A  meal.      The  acid  reaction  of  tbe  urine  is  due 

mainly  to  the  presence  of  acid  sodium  phosphaUy  and  to 

some  extent  to  the  acid  salts  of  uric  and  hippnric  acids. 

I     How  an  acid  secretion  like  arine  can  be  Bcparaied  from  an 

^ftlkttline  fluid,  like  the  blood,  for  many  years  required  an 

^Explanation.      In  1874,  however,  1  demonstrated  the  fact 

that  if  wo  take  a  weak  alkaline  solution  (5  per  cent.)  of 

two  salts  known  to  ex-ist  in  the  blood,  viz.,  neutral  sodium 

phosphato  and  sodium  bicarbonate,  and  place  them  in  a  U 

tube,   fitted    with   a   diaphraipn   at  the    bend,   and    an 

Lrical  current  be  parsed  through  the  fluid,  the  reaction  at 

positive  end  of  the  tube  becumes  acid,  whilst  that  at 
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tlie  negative  end  is  rendered  more  alkaline.      This  results 
from  the  decomposition  of  the  two  Baits,  thns  : —  ^ 

Sodium  Ricarbnoite.     Neutral  Phosphate.    Sodium  Carbonate.    Acid  Phosphate.         , 

NaHCOj       H-     Na,HPO^   =      Na^CO^     +  NaH.PO, 

The  explanation  of  the  paradox  of  the  alkaline  solution  fl 
thus  yielding  au  acid,  is  due  to  the  fact  that  sodium  bicar- 
bonate is  in  reality  an  acid  salt,  although  it  has  au  alkaline 
reaction.  This  explanation  also  serves  to  explain  another 
paradox,  how  after  the  administration  of  certain  alkaline 
carbonates,  the  urine  becomes  more  alkaline,  which  has 
been  observed  both  by  Bence  Jones,  Beneke,  Parkee  and 
myself. 

The  acidity  of  the  urine  increases  gradually  after  it  has 
been  passed,  owing  partly  to  an  acid  fermentation  of  the 
mucus  and  pigmentary  matters,  and  partly  to  the  forma- 
tion of  acid  urates.      This  increase  of  acidity  is  cliiefly 
noted  in   some  pathological  conditions,  especially  in  dia- 
betes and  in  febrile  urines.      The  maximum  is  reached  in 
from  throe  to  four  days,  when  it  becomes  ammuuiacal  from 
the  decomposition  of  the  urea.   The  increase  in  the  acidity^ 
and  its  nature  may  be  shown  by  employing  Bertholet's  ™ 
method   of  "partnge,"  which  is  based  on  the  fact  that 
mineral  acids  are  but  Blightly  soluble  in  ether,  whilst  tlie 
organic  acids  are  readily  so.      Thus  if  we  estimate  the 
acidity  each  day  by  means  of  the  sodium  liydrate  solution, 
we  find  that  it  steadily  increases;  but  if  in  addition,  woagi*^ 
tate  a  portion  of  the  urine  with  an  equal  bulk  of  ether,  andV 
then  withdraw  Uie  etherial  solution,  we  shall  find  that  each 
day  the  etherial  solution  will  become  more  charged  with  acid 
than  on  the  previous  day.     The  reason  for  this  being,  thai 
the  acidity  of  the  urine  was  at  first  due  almost  entirely  tofl 
acid  sodium  phosphate,  whicli  is  but  shghtly  soluble  in 
ether,  whilst  as  fermentation  proceeds  organic  acids,  lac- 
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tic  and  acetic  acids  are  formed,  winch  are  readily  "parted  '* 
hj  the  ether  from  their  solution.  {Clinical  ChemiBtn/, 
pp.  181-189). 

The  pathological  conditions  under  which  chongea  in 
character  of  the  reaction  of  the  urine  varies,  may  he  con- 
sidered tmdcr  three  heaHB,  as  causing  : — 

^fl ;  Highly  Acid  Urines. 

(bj  Fixed  Alkaline  Urines. 

(ej  Volatile  Alkaline  Urines. 
fa)  Highly  add  untie  may  be  due  either  to  absolntG 
or  relative  increase  of  acid.  Acids  and  acid  salts 
are  as  is  well  known  continuously  entering  the  blood. 
(1)  They  maybe  introduced  into  the  body  from  with- 
out in  the  food.  The  quantity,  however,  thua  derived 
noder  ordinary  conditions  is  comparatively  small,  since 
nearly  tlie  whole  of  the  saline  constituents  of  the  food  are 
alkaline,  or  become  so  by  conversion  in  the  system.  Still, 
a  small  quantity  of  acid  sodium  phosphate  is  derived  from 
the  juice  of  Hesh,  and  this  passes  no  doubt  unchanged  into 
the  blood.  (2)  Acid,  too,  is  generated  in  the  alimentary 
canal  from  fermentative  decomposition  of  the  saccharine 
matters  taken  witli  the  food,  or  of  the  amylaceous  princi- 
ples that  have  been  converted  into  sugar.  In  health  this 
fenneututive  process  is  most  active  at  the  lower  part  of 
the  small  intestines,  and  in  the  first  portion  of  the  largo 
inteetine.  (3)  Lastly,  acid  is  generated  in  the  tissues  of 
the  body.  Thus,  in  a  condition  of  inactivity  the  lymph 
flnid  of  all  tissues  ia  alkaline  or  neutral ;  on  activity  being 
evoked  the  reaction  becomes  acid.  This  is  well  seen  in 
what  follows  the  contraction  of  mascles,  in  which  the  con- 
traction wave  gives  rise  to  sarcolaetic,  carbonic,  and  other 
volatile  fatty  acids,  and  probably  glycerin-phosphoric  acid. 
Of  iheae  acids  the  carbonic  passes  directly  into  the  blood 
m  a  free  state.     With  regard  to  the  other  acids,  iheii  difs- 
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tribution  and  combiu&tion  with  the  inorganic  bases,  lilce- 
wiae  Sbt  £ree  by  the  process  of  tinsue  oxidation,  i&  so 
highly  complicated  that  Httle  iu  known  about  them. 

The  acid  thus  formed  iu  the  body  is  discharged  from 
the  system  by  three  channel,  (1)  by  the  lungs,  (2)  the 
skin,  (3)  the  urine.  Acid  is  also  removed  from  the 
stomach  by  the  gastric  juice,  but  as  this  is  neutralised 
by  the  soda- salts  of  the  bile  aud  pancreatic  joicei  it 
need  not  be  considered  as  a  channel  of  discharge,  ex- 
cept perliaps  under  very  abnormal  conditions,  when  it  is 
poured  out  as  acid  vomit  under  circumbtaucea  of  (reflex) 
irritability. 

So  long  as  the  discharge  of  acid  from  the  system  passes 
off  regularly,  and  is  distributed  in  normal  proportion 
among  the  secretions  concerned  in  its  removal,  its  presence 
on  the  mucous  surfaces  with  which  it  comes  iu  contact  is 
unfylt.  When,  however,  the  production  of  acid  is  exces- 
sive, or  the  distribution  of  the  acid  among  the  various 
secretions  is  irregular,  so  that  one  becomes  more  highly 
charged  with  acidtj  than  the  others,  then  the  secondary 
effectH  duo  to  "acidity  "make  themselveB  manifest.  These, 
when  the  formation  of  acid  is  only  slightly  in  excess,  or  is 
only  temporarily  induced  by  casual  disturbances,  may  be 
limited  to  slight  heartburn  in  the  case  of  the  stomach, 
some  itching  or  nettle-rash  of  the  skin,  a  little  bronchial 
catarrh,  or  some  degree  of  irritabihty  of  the  urinary 
passages.  When,  however,  the  formation  of  acid  is  ex- 
cessive or  long-continued,  the  secondary  diseases  it  gives 
rise  to  become  formidable  in  their  nature.  Attacks  of 
acute  dyspepsia,  accompanied  with  paroxysms  of  pain, 
cramp,  vomiting,  and  diarrhoea,  so  Revere  and  often  so 
long-continued  as  to  reduce  the  patient  to  the  utmost 
stage  of  prostration.  Intractable  skin  diseases,  like  lepra, 
psoriasis,  and  eczema,  severe  asthmatic  paroxysms,  and 
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chronic  bronchitis,  froqueut  attacks  of  gravel  aud  other 
renal  and  urinary  affectioua.  Excessive  formation  of  acid, 
determined  probably  by  certain  tcxtural  and  neurotic 
conditions,  is  very  likely  the  cuase  of  the  sevoie  inflam- 
mation of  the  Htructures  in  and  around  joints,  snch  as  we 
witness  in  gout  and  in  attacks  of  acute  rheumatism.  An 
over- acid  state  may  also  be  considered  a  predisposing 
cause  of  diabetes,  since  glycosuria  niay  be  temporarily  in- 
duced by  the  injection  of  dilute  acid  into  the  portal  system  ; 
whilst  the  discharge  of  large  quantities  of  highly  acid 
urine,  which  takes  place  day  after  day,  shows  that  the 
production  of  acid  in  the  body  is  excessive. 

Theee  are  the  most  palpable  and  direct  manifestations 
of  an  outburst  of  an  over-acid  state,  but  there  are  many 
other  ailments,  such  as  palpitations  and  flutteriuga  of  the 
heart ;  exaggerated  pulsations  of  large  arteries  ;  irregu- 
larities and  intermissions  of  the  pulse  ;  aching  painB  in 
the-  hmbe  ;  burning  patches ;  neuralgia ;  megrim  ;  ver- 
tigo;  noises  in  the  ears ;  depression  of  spirits ;  sleeplessness, 
&c. ;  which  many  writers  describe  as  arising  from  irregular 
manifestations  of  the  gouty  state,  and  which  Dr.  Murchison, 
with  an  equal  show  of  reason,  refers  to  fuuctioual  disorder 
of  the  hver,  but  which,  witliout  committing  ourselvea  to 
any  definite  theory,  may  be  conveniently  considered  as 
aiising  quite  as  frequently  from  an  accumulation  of  acid 
in  the  system. 

The  acidity  of  the  urine  may  be  increased  relatively, 
owing  to  concentration  of  the  urine,  thus  in  hot  weather 
owing  to  increased  action  of  the  skin,  the  amount  of  urin- 
ary water  is  lessened  and  consequently  the  degree  of  acidity 
mae;  similarly  in  pyrexia,  especially  rheumatic  fever,  and 
in  diarrhoea.  This  relative  increase  may  not  only  be 
caused  by  a  diminution  of  the  water  excreted,  but  from 
iency  of  the  aikaUue  phosphates ;    this  condition 
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frequently  met  with  in  the  urines  of  ill-nourished  or  stru- 
mous  children. 


(It)  FLtid  alkalitui  urinf.  ia  dne  to  the  excessive  elimina- 
tion of  the  carboDHtes  of  potash  and  soda.  The  aikales- 
ocnco  is  termed  fixed,  becaube  the  blue  stain  given  to  red 
litmus  is  permanent.  Such  urine  is  generally  cloudy  when 
passed,  from  precipitated  phosphates,  which  are  insoluble 
in  alkaline  solutioua.  Those  urines  often  contain  an  ox- 
cess  of  calcium  phosphate,  which  will  form  an  abundant 
deposit  (see  Phosphates,)  and  uric  acid,  but  frequently  the 
excess  of  the  alkaline  carbonates  is  the  only  morbid  condi- 
tions to  be  noted  with  regard  to  them.  The  conditions  that 
lead  to  the  passage  of  alkaline  urine,  containing  an  excess  of 
alkaline  carbouates,  may  be  thus  summarised.  (a)  Geuo- 
ral  debility  and  the  feeblenes.s  with  which  the  respiratory  act 
is  performed,  leading  to  the  accumulation  of  carbonic  acid  in 
the  system.  With  regard  to  this  point,  it  is  interesting  to 
note  that  urice  alkaline  from  the  presence  of  carbonates  of 
the  fixed  alkahes  is  frequently  met  with  in  patients  con- 
valescing from  acute  diseasca,  (bj  Diminished  secretion 
of  bile,  which  is  the  freqiipufc  result  of  the  duodenal 
catarrh  produced  by  the  irritation  of  the  acid  contents  of 
the  stomach  beiug  poured  into  the  intestines,  gives  rise  to 
an  acoumnlAtion  of  alkaline  carbonates  in  tlie  blood,  the 
bile  being  the  chief  secretion  by  which  alkaline  salts  are 
removed  from  the  body ;  for  though  a  portion  of  them  are 
undoubtedly  roabaorbed  into  the  blood  from  the  intestines, 
a  considerable  proportion  of  thera  are  diacharged  with  the 
fffioes.  Obbtructiou,  therefore,  to  the  discharge  of  bile 
leads  to  their  retention  in  the  blood,  and  consequently  ■ 
being  eliminated  in  greater  quantity  by  the  kidney.  (c) 
The  acids  formed  by  fermentative  changes  being  of  the  _ 
fatty  acid  series ;  these  on  entering  the  system  are  oxidised 
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into  carbonic  acid,  and  tlius  uniting  with  the  bases  of  the 
aUiAline  oxides  form  carbonates  of  tliose  bodies,  and  by  in- 
creasing the  alkalescence  of  the  blood  will  diminish  the 
natural  acidity  of  the  urine  and  even  render  it  iilkaline. 

This  form  of  alkaline  urine  is  chiefly  met  with  in 
debilitated  persons,  and  those  suffeiing  from  flatulent 
dyspepsia,  eHpecially  that  alTectiug  the  small  intestines. 
It  is  associated  with  tolerably  distinct  feiitnrcs,  such  as 
loss  of  weight,  weariness,  irregularity  of  bowels,  flatu- 
lence, freriuent  micturition,  more  or  less  sallowness  of 
eomplexion,  great  despondency,  urine  alkaline  or  else 
neutral  or  faintly  acid,  depositing  phosphates  on  boiling, 
and  effervescing  on  the  addition  of  dilute  acid. 

^He^  Volatile  alkaline  urine  is  canned  by  the  presence  of 
sKmoniuin  carbonate,  the  result  of  the  decomposition  of 
urea.  It  is  termed  volatile  because  tlie  blue  Btoin  given 
to  red  litmus  disappears  on  drying.  When  the  urine  is 
aUcaline  &om  the  presence  of  volatile  alkah,  we  have  in 
addition  to  the  deposit  of  calcium  phoRphato  of  lime, 
oryatala  of  ammonio- magnesium  phosphate.  The  am- 
iacal  condition  of  the  urine  is  due  to  a  ferment 
:occus  i/rfffE V  which  can  be  isolated  by  filtration;  it 
isists  of  spherical  globules  which  settle  at  the  bottom 
the  vessel  and  appear  to  increase  by  budding.  The 
imposition  that  occurs  may  bo  thus  represented: — 

VrtA.  Water.  Ammonium  Carbonate. 

CUJffi    +    2H,0       =        (NH,),CO. 

anunoniacal  fermentation  of  the  urea  takes  place  in 
the  urine  only  after  its  secretion  by  the  kidneys,  and  does 
not  occur  in  normal  urine  unless  it  becomes  mixed  with 
the  products  of  decomposition  from  the  mucus  of  the  genito- 
onuary  tract,  or  the  ferment  introduced  into  the  bladder 
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by  Jirty  catheters,  or  the  urine  abready  alkaline  from  fix 
alkali  is  received  into  dirty  chamber  veBscla. 

The  iridescent  film  which  ia  so  often  found  on  the  sur- 
face of  the  urine,  consists  of  a  pellicle  composed  chiefly  of 
calcium  phosphate  and  orystals  of  ammouio-magnesium 
phosphate.  It  often  has  no  clinical  significanoo  beyond 
the  fact,  that  the  urine  has  been  received  into  a  ntcnail 
which  has  not  been  properly  cleaned.  For  if  we  take  a 
sample  of  normal  urine  of  acid  reaction  and  dindo  it  into 
two  portions  and  place  them  both  in  beakers,  each  of 
which  contains  a  drop  of  stale  urine,  and  then  render  the 
portion  in  ono  of  the  beakers  alkaline  with  hquor  potassie, 
ureal  decomposition  will  set  in  very  much  earUer  in  the 
beaker  containing  the  alkalised  urine  than  in  the  one  per- 
mitted to  retain  its  normal  acid  reaction,  and  crystals  of 
triple  phosphate  speedily  form.  Dr.  Owen  Bees  has  ad- 
vanced a  theory  that  it  is  by  no  means  necessary  for 
ammoniacal  uriuo  to  depend  ou  the  decomposition  of  urea ; 
he  maintains  it  can  be  formed  by  the  secretion  of  the 
mucous  membrane,  which  owes  its  alkalinity  to  fixed 
alkali,  and  which,  mixed  witli  the  urine,  unites  with  the 
acids  of  the  ammoniacal  salts  and  sets  free  ammonia. 
In  answer  to  this,  it  is  sufficient  to  state  that  the  exis- 
tence of  ammouiacal  salts  in  urine,  except  as  the  result  of 
the  decomposition  of  urea  has  been  denied  by  most 
chemists,  and  moreover  if  this  view  were  correct,  am- 
moniacal urine  would  be  more  frequent  tlian  it  is,  since 
whenever  the  mucous  secretion  of  the  urinary  passages 
was  increased,  tlie  urine  would  become  ammoniacal^ 
Clinical  experience  teaches  us  that  this  is  not  the  case, 
though  there  can  be  but  little  doubt  that  the  presence  of 
alkah  greatly  favours  ureal  decomposition,  and  the  pro- 
cess is  induced  more  rapidly.  The  experiments  of  Feltz 
and  Hitter  have  proved  inoontestably,  that  two  factors  are 
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reqaired  for  tlie  proJuctiou  of  ammoulacal  urine ;  viz.^  a 
previotisly  disoosod  state  of  the  gcnito- urinary  organs  and 
the  introduction  of  the  special  ferment.  In  all  catarrhal 
wnditiona  of  the  urinary  surfaces,  ureal  decompoaition  will 
rtftdily  ocour  on  the  introduction  of  the  organism,  but  the 
most  cbaractGristio  is  that  attendant  on  the  catarrh  fol- 
Joffiug  loHiouB  of  the  spinal  cord. 

13.  Colour. — Healthy  human  urine  is  beat  described 
fts  amber  coloured,  that  is  yellow  with  just  a  tinge  of  red. 
It  is  only  recently  that  the  nature  of  the  pigmeutK  which 
impart  this  colour  to  urine,  ha^  been  rendered  at  all 
defiaite  though  still  there  are  many  points  in  dispute. 
The  following  will  express  the  views  at  present  held 
on  the  subject,  without  entering  into  the  questions  under 
discussion.  The  pigmentary  matters  of  the  urine  are  de- 
rived from  two  sources  ;  1.  From  the  colouring  matter  of 
the  blood  by  the  redaction  of  luematin  iii  the  liver,  under 
the  action  of  the  bile  acids,  by  which  the  bile  pigments 
ftrefortnod,  and  these  by  absorption  from  the  intestines  are 
diflfiharged  by  the  urine  as  urobilin  or  choUtelin,  2.  From 
indoU  which  is  probably  derived  from  the  decompoaition 
of  proteid  sub&tances  by  pancreatic  digestion,  Indol 
iMing  absorbed  by  the  intestines  is  converted  into  iruHcan 
the  alkaline  blood,  in  which  form  it  appears  in  the 
"With  regard  to  the  relative  quantities  of  the  two 
its,  urobilin  is  more  abundant  in  healthy  urine  than 
[can,  which  sometimes  may  not  be  present  at  all.  In 
morbid  urines,  however,  the  reverse  generally  obtains  and 
indioan  is  abundant  and  gives  rise  to  several  important 
reactions. 

(I)  Urobilin  was  first  separated  by  Jaflte  from  nor- 
mal urine^  it  corresponds  to  the  pigment  obtained  by 
B.  Maly,  by  dissolving  bilirubin  in  dilute  soda  ley  and 
Adding  6odium  axnalgam^air  being  excluded,  and  which  ho 
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termed  hydro-bilimbin.  MAcMnnn  by  passing  nitroi 
vapours  into  an  alcoholic  Bolution  of  bilirubin,  obtained 
final  oxidation  product  which  he  has  named  choleulin,  and 
which  he  believee  to  be  a  further  oxidation  product  of  uro- 
bilin. For  all  practical  purposes  they  may  be  assumed  to  be 
identical,  at  all  events  the  term  urobilin  is  the  most  ap- 
licable  to  the  pigment  derived  by  the  oxidation  of  the  bile 
pigments  and  which  appenre  in  the  nrine.  All  authorities 
are  agreed  with  regard  to  the  derivation  of  these  pigments. 
In  the  first  place  hwmatin  is  formed  by  tlie  action  of  tlie 
bile  acids  on  hiemoglobin,  and  bilirubin  is  formed  ;  this  is 
oxidized  iu  the  intestines  into  urobilin  and  this  absorbed 
into  the  blood  is  discharged  by  the  urine,  (according  to 
MacMunn,  urobilin  is  further  oxidised  in  the  intestines 
and  enters  the  blood  as  choletelin  in  which  form  it  is 
eliminated). 

Urobilin  as  obtained  either  directly  from  bilimbin,  or 
from  the  urine,  presents  the  following  characters.  It  is 
a  brr>wui8h  red  powder  soluble  in  alcohol,  ether,  and 
chloroform.  It  gives  no  play  of  colour  with  nitric  acid 
whicli  di^tiiiguiBlies  it  from  bilirubin.  In  acid  solutions, 
when  sufficiently  dilute,  it  gives  a  broad  band  extend- 
ing from  b  to  a  little  beyond  f  ;  in  alkaline  solutions  the 
baud  is  less  refrangible.  Its  preseuco  in  urine  may  be 
shown  by  adding  ammonia  till  the  urine  is  alkaline,  filter- 
ing, and  to  the  filtrate  adding  a  few  drops  of  zinc  chloride 
when  a  green  fluorescence  will  be  observed,  especially  if 
the  filtrate  be  rendered  dilute.  If  the  urine  contains  any 
bile  pigment}  these  must  first  be  separated  by  milk  of 
lime  ttnd  carbonic  acid.  The  composition  of  urobilin  is 
given  as  CmH^N^O^,  its  relationship  to  bilirubin  b< ' 
shown  by  the  following  reaction  : — 

Dilinibin.  Urobilin. 

2  (CwH«N,0,)  +  B;0  +  H,  =  C^NA 


ooLoua  or  urixe. 


G7 


The  nroLiematin  of  G.  Harley,  the  urochrome  of 
Thndichum,  the  urophain  of  Hellor  are  probably  all 
bodies  allied  to  urobLIiu,  moditied  perhaps  by  the  dif- 
ferent modes  of  preparation.  Urobilin  is  tlie  xaost  pro- 
minent pigment  in  healthy  urine,  and  according  to  some 
u  the  only  normal  pigment.  Its  quantity  is  increased  in 
febrile  coaditioiis»  iu  organic  and  fuuctiona)  derangements 
of  the  liver,  in  valvular  disease  of  the  heart,  and  in 
ftuiemiii. 

titokvia  (^V.  Rup,  Pharin.,  ixi.,  123)  has  described  another 
pigment  derived  from  the  oxidation  of  bile  pigment ;  and 
which  according  to  MacMunu  only  appearH  in  urine  wlieu 
there  is  grave  disturbance  of  the  system  and  in  disease  of 
severe  character.  It  differs  from  urobilin  in  being  insoluble 
in  ether  and  chloroform,  and  not  forming  insoluble  com- 
poonda  with  lead  acetate.  It  is  soluble  in  dilute  acids,  water, 
and  Alcohol.  Its  Bolutions  are  light  yellow,  these  when 
rendered  alkaline  and  boiled  with  reducing  agents,  yield  a 
beautiful  rone  colour  which  gives  a  spectrum  of  a  broad 
band  in  green.  In  thick  strata  the  band  begins  close  to  d 
and  extends  to  6.     In  thin  strata  the  band  falls  short  of  h, 

(2)  itulican.  Although  some  have  maintained  that  ludiiMin 
i«  not  present  as  the  normal  colouring  matter  of  urine» 
still  there  are  few  healthy  urines,  when  treated  with  strong 
bydrochlorio  acid,  that  do  not  give  the  characterietio  red- 
dish violet  reaction,  though  only  faintly.  The  quantity, 
however,  is  greatly  increased  iu  many  forms  of  disease. 
Indican,  wliich  corresponds  with  Ueller*B  uroxanthin,  is 
probably  derived  from  hidol,  one  of  the  products  of  pan- 
ereatic  digestion,  and  is  met  with  in  the  intestinal  canal 
ami  in  the  fsoes.  A  small  portion  of  this  indol  (CrH^N) 
absorbed  into  the  blood  is  probably  converted  into  indican 
(C«U«NtOu)  by  the  alkaUno  salts  of  that  fluid,  traces 
Cif  which  escape  by  the  urine.     Should  the  quantity  of 
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indol  formed,  or  absorbed,  be  increased,  there  is  also 
proportionate  increase  in  the  amount  of  indican  obs^v( 
in  the  urine. 

To  show  its  presence,  plncG  4  c.c.  of  strong  nitric  oi 
hydi'ocLloric  acid  in  a  test  tube  and  gently  heat,  thei 
float  an  equal  quantity  of  urine,  freed  from  albumin, 
on  the  Rurfaoo,  when  a  ring  will  develop  at  tlio  point  of 
contact,  which  is  Wolet  if  only  little  indican  is  present, 
and  more  distinctly  bhie  if  there  be  much.  To  separate 
this  as  A  cldoroform  solution,  mix  the  acid  and  urine  to--^ 
gether,  add  a  few  drops  of  chloride  of  lime  solution  till  »^ 
greenish  tiage  is  perceptible,  then  agitate  with  10  c.c.  of 
chloroform  and  set  aside.  The  chloroform  will  separate 
out  tinged  of  a  blnisli  or  violet  hue,  according  to  the 
amount  of  indican  present.  ^ 

The  amount  of  indican  is  increased  in  hot  weather,  pro-" 
bably  from  the  concentration  of  the  urine.     A  meat  diet 
has  the  same  efifect.      It  is  iucroasod  in  diabetes  mellitus*-^ 
Addison's  disease,  cancer  of  the  stomach,  typhoid  fever," 
dysentery,  and  the  reaction  stage  of  cholera.     In  obstruc- 
tion of  the  intestines  the  quantity  is  greatly  increased|^ 
owing  as  Senator  has  observed,  to  tliis  condition  favouring W 
the  absorption  of  uidol.     Urines  containing  indican  are 
generally  acid  and  contain  an  excess  of  uric  acid,  they^ 
also  frequeutly  have  a  slight  reducing  action  on  Fehling's^ 
solution,  cither  from  the  excess  of  uric  acid  or  from  the 
presence  of  indigiucin,  though  the  presence  of  this  sub- 
sfcanco  is   disputed.      The   blue,   green,   and   red   urines 
occasionally  met  with   in  disease  are  generally  supposediH 
to  be   indican   in   difterent  stages  of  oxidation,  forming" 
pii^ents  designated  by  the  terms  urrhodin  and  uroery- 
thrine.     Indi^i^o  has  been  met  with  as  a  constituent  of 
urinary   calculus  or   as  a  deposit.     Dr.  Ord  {Path,  Soc,_ 
Trans.,  vol.  xxix.,  p.  157)  accounts  for  its  presence  by  thaj 


{net  of  tLe   indican    m   the  uriue   being  converted   mto 
iodi^^  by  contact  with  highly  acid  urine. 

in  addition  to  the  increase,  or  variation  of,  these  nor- 
nml  pigments,  the  uriue  iii  dibcase  may  be  coloured  by  the 
pnesience  of  blood,  bile,  melanotic  deposit,  or  by  many 
Articles  of  food  or  medicine. 

/j/oof/  is  of  course  most  readily  detected  by  the  presence 
of  the  red  corpuscleH,  and  the  characteristic  spectrum  of 
oxyhiemoglobiu  of  two  bands,  one  neai*  n,  the  other  near  e, 
changed  to  cue  broad  baud  between  n  and  b,  by  the 
ftciioD  of  reduciufT  agents.  However  slight  the  hcemor- 
rha^e,  even  if  not  sufficient  to  give  a  decided  colour  to  tlie 
urine,  blood  corpuBcles  will  be  observed  unless  decom- 
position has  destroyed  them.  Their  presence  in  fro^h 
e  distinguishes  between  hrematuria  and  ha?moglobin- 
£n  which  latter  case  they  are  dissolved  before  they  are 
In  this  form  of  luemorrhage,  however,  there  is 
ftllyin  addition  a  third  baml  noticed  in  the  spectrum. 
between  c  and  n,  known  as  metlutmoglobin  (see  Ha-moglo- 
binoria).  Small  quantities  of  blood,  1  in  1500,  will  give  to 
urine  a  smoky  tinge.  When  present  in  more  considerable 
qoAnfcities  the  tint  varies  and  is  much  affected  by  the 
rcaetioD,  acid  urines,  with  an  equal  amount  of  blood,  giv- 
ing a  darker  tint  tlaan  alkaline.  The  tiriue  of  hffimoglo- 
aria  is  characterized  by  a  deep  port  wine  or  ruby 
or. 
Bii^.  The  general  tests  for  bile  are  given  further 
CD.  where  we  consider  bile  among  the  abnormal  pro- 
ducts that  may  appear  in  the  urine ;  liero  reference 
will  only  be  made  to  the  spectroscopic  appearances 
of  some  of  the  modified  bile  pigments  as  they  may 
appear  in  urine.  The  bile  pigments  are  bilirubin,  bili- 
verdin,  and  bilifuscin ;  of  these  bilirubin  is  the  chief,  the 
other  two  being  formed  from  it  by  the  assumption  of 


posiuo 
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water,  thus— bilirubin  Ci^EwNA  +  H^O  +  0  =  CkH»NA 
biliverdiu  ;  and  bilifuBcin  is  bilirubin  plus  one  atom  of 
water.  None  of  these  pigments  give  any  spectrnm  unless 
acted  upon  by  reagents.  We  have  already  mentioned 
how  bilirubin,  converted  into  urobilin  in  the  intestinea, 
appears  in  the  urine  as  its  normal  colouring  mntt-er,  aud 
have  described  its  spectrum,  A  similar  change  occurs 
when  bilirubin  is  abnormally  present,  as  in  icteric  urine, 
by  adding  strong  nitric  acid  containing  a  few  drops  of  free 
nitrous  acid  (Gmelin's  test  for  bile).  At  first  when  we 
examine  this  reaction  by  the  spectroscope,  we  find  the 
solution  gives  a  broad  shading  in  orange  and  yellow,  and 
a  broad  band  at  f.  Ab  oxidation  proceeds  this  shadiug 
clears  up  and  tlie  band  alone  is  visible  extending  from  b 
to  a  little  beyond  f,  the  spectrum  of  urobilin  which  has 
been  formed  by  the  action  of  acid  on  tlie  bihrubin. 
Another  bile  spectrum  of  great  interest  in  urinarj*  patho- 
logy, is  tliat  yielded  by  the  bUe  acids  by  Pettenkuffer's 
test.  This  according  to  MacMunn  gives  a  band  outside 
n  aud  a  broad  band  at  e. 

Melanin  is  sometimes  met  with  in  urine,  occurring  in 
persons  sufifering  from  melanotic  cancer,  and  in  the  urine  of 
persons  after  repeated  attacks  of  ague.  One  of  the  best 
oxamploH  tbat  have  come  under  my  notice  was  a  deposit 
passed  by  an  Liifant,  a  few  weeks  after  birth  and  shortly 
before  its  death,  and  which  was  sent  me  for  examiuatiou. 
I  was  unable  to  learu  if  there  was  any  special  cUnical 
indication,  and  no  post-mortem  was  made.  Melanin  do* 
posits  from  urine  in  minute  lumpy  granules  which  are 
soluble  iu  liijuor  potassa;,  the  alkiiline  solution  being  de- 
colorised by  passing  a  stream  of  chlorine  through  it. 
Melanin  may  be  distinguished  from  cnrbon  granules,  coal 
dust,  or  soot,  which  may  ha  mixed  with  uriue  for  purposes 
of  deception,  by  the  fact  that  these  latter  are  insoluble 
in  liquor  potassA. 
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E.rtraneou3   colonriufi  matttn.     Many  substances  taken 
as  food  or  medicine  may  colour  the  urine  temporarily. 
Tbcy  are  chietiy  vegetable  colouring  matters  such  as  de- 
rired   from   beet-root,  carrots,  whortle   berries,  logwood, 
cenna,  rhubarb,  santouiUf  turmeric,  etc.,  and  can  readily 
be  distinguished  by  the  alterations  affected  in  the  colour 
when   treated  with  acids   and  alkalies.      The  salicylates 
when  administered,  impart  a  smoky  tint  to  urine,  bo  does 
carbolic  acid  when  absorbed  from  wounds,  the  presence 
of  these  substances  is  detected  by  the  blue  colour  given 
by  their  solutions  with   ferric   chloride.     With   salicylic 
acid,  it  is  sufficient  to  add  a  few  drops  of  ferric  chloride 
directly  to  the  urine.     To  separate  carbolic  acid,  the  urine 
should  be  acidulated  with  hydrochloric  acid  and  the  mix- 
ture distilled,  the  distillate  gives  with  ferric  chloride  a  blue 
colour  (p.  87) .    In  carbohc  acid  poisoning  the  sulphates  dis- 
appear from  the  uriue,  being  converted  into  eulpho-carbo- 
latea.    Dr.  Maguiro  {Brit,  3W.  Journal^  Oct.  25,  1884)  has 
pointed  out  that  certain  bcown  urines  which  occur  abnor- 
mally, are  often  due  to  the  presence  of  pyrocatechin  and 
protocatechuic   acid  formed  in  the  body,  probably  from 
I      compounds  of  the  aromatic  group  resulting  from  pancrea- 
wbtic  digestion.     If  these  do  not  undergo  their  proper  trans- 
^Hbrmation  in  the  system,  they  are  eliminated  as  the  above 
Hvamed   substances.      They   are   probably  identical    with 
^^the  substance  called   alkapton.      The   urines   containing 
them  may  be  at  first  light-coloured  and  become  brown 
I      by  exposure,  in  others  the  brown  colour  is  observed  from 
the  first. 

Although  the  colour  of  normal  urine  for  twenty-four 

j      hours  when  mixed  may  be  described  as  amber  coloured, 

still  individual  samples  passed  during  that  period,  vary 

considerably  in  shade.     Thus  the  morning   urine,   wrma 

wnfuini*,  is  more  red  than  yellow,  whilst  after  the  inges- 
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tion  of  luTj^c  qnantiticB  of  fluid  it  is  more  or  less  straw  col- 
oured, lu  disease  the  variatiou  of  tbe  colour  often  affords 
a  vory  valuable  indioatioa  as  to  tbe  uature  of  many  dis- 
c^asuB,  the  colour  should  tlierefore  always  be  noted  iu 
cliuical  records. 


Vakutxok  ov  Korscal  Cokbtztuzxts. 
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18,  Urea,  CH^NjO. — This  eubstance  can  be  obtained 
pure  from  tiie  urine,  by  fimt  precipitating  the  phosphates 
and  sulphates  -with  a  saturated  solution  of  barium  nitrate 
(1  vol.)  and  barium  hydrate  (2  vols.)  and  lUtering  them 
off,  and  then  evaporating  the  filtrate  to  a  syi-upy  cousia- 
tence,  and  treating  this  residue  with  nitric  acid,  sp.  gr. 
1-25.  Crystals  of  urea  nitrate  are  thus  formed,  these  are 
decomposed  by  boiling  with  a  solution  of  barium  car- 
bonate,  and  cvitporating  the  mixture  again  to  a  syrupy 
consistence.  This  i«  thou  treated  with  boihng  alcohol  and 
the  solution  filtered  whilst  hot  through  animal  charcoal. 
The  iiltered  solutiuu  is  then  concentrated ;  on  cooliug 
crystals  of  pure  urea  will  be  formed.  These  crystals  form  j 
four-sided  prisms  and  are  extremely  soluble  iu  cold  water,  ■ 
their  solution  is  neutral  to  test-paper.  A  drop  of  this 
solution  placed  on  a  glass  slide  and  touched  with  a  drop 
of  nitric  acid,  gives  rise  to  a  white  shiumg  precipitate  con- 
sisting of  rhombic  plates  of  itrea  nitrate ;  similarly  with 
oxfthc  acid  we  get  a  white  precipitate  of  urm  oxalate.  A 
solution  of  mercuric  nitrate  iu  alkaline  solutions  of  urea 
forms  an  insoluble  compound  (CH^NjO,  4HgO).  Hypo- 
bromous  acid  and  hypochlorous  acid  decorajwse  urea  into 
water,  carbonic  acid  and  nitrogen.  It  is  upon  these  reac- 
tions that  the  mothixlu  for  the  quantitative  estimation  of 
urea  are  based. 


tSEA, 


n 


The  qnantitative  eetitnatioa  of  urea  is  described  in  the 
Wfondii,  whilst  here  is  given  approximate  methods  of 
dttermining  the  amount  of  urea  sufficiently  accurate  for 
diuieal  purposes* 

A.  Hij)KtchtorU€  Process,  A  simple  and  reliable  method 
fif  Approximately  estimating  the  amount  of  area  in  urine 
hw  been  devined  by  Dr.  Kquibb,  New  York^  and  has  been 
introduced  by  Mr.  Martiudale  to  the  notice  of  practitioners 
in  tliia  country  {Brit.  Meii^  Jonr,^  Nov.  1884).  It  is  so 
timple  that  the  apparatus  can  be   constructed  in  a  very 


Flo    4. — Si^uibb't  Apparatus. 

lort  time,  and  so  portable  that  it  can  be  readily  carried 
the  clinical  clerks  round  the  wards  during  the  visit  of  the 
lysiciau.  It  conttiste  of  two  wide-necked  vials,  a  and  u 
ifig.  4),joined  together  by  a  piece  of  india-rubber  piping. 
"^  which  is  allowed  to  stand  upright,  is  placed  the  urine, 
id  the  solution  to  effect  the  decomposition.  The  cork  of 
B  is  fitted  with  two  glass  tubes,  one  communicating  with  a 
by  me&us  of  the  india-mbber  tubing,  c ;  the  other,  which 
•etB  a»  an  overflow  pipe,  is  turned  down  so  that  the  overflow 
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may  discharge  into  a  graduated  tQeastiring  glass,  d  ;  b  is 
filled  with  water.  Finally,  b  laid  ou  its  side  is  placed  on  a 
book  or  block  of  wood,  so  tliat  laying  iiat  itH  lowest  side  is 
on  a  straight  line  with  the  neck  of  a.  All  being  ready  40  c.c. 
of  solution  of  chlorinate  of  soda  ( Vniietl  Siaten  Phamtacoptria) 
are  introdnccd  into  a,  and  4  c.c.  of  urine  are  placed  in  a 
small  tot  or  beaker,  f,  which  is  carefully  introduced  into 
A  by  means  of  a  pair  of  forceps  so  that  the  urine  does  not 
mix  with  the  chloriuatod  solution.  Tho  measuring  glass 
(d)  to  receive  the  displaced  water,  is  tlien  rinsed  out  with 
water  so  as  to  leave  the  inner  surfaces  as  wet  as  they  will 
be  left  when  it  is  emptied  for  measuremcut.  The  stopper  is 
now  taken  out  of  the  overflow  tube,  and  when  the  few  drops 
of  water  which  follow  its  withdrawal  have  ceased,  the  tube 
is  placed  in  the  receiving  glass.  The  viai»  a,  is  now  inclined 
so  that  the  chlorinated  solution  comes  thorouglily  in  con- 
tact with  the  urine.  Effervescence  ensues  and  nitrogen 
gas  passes  over  into  a  displacing  the  water  which  flows 
into  the  receiving  jar.  When  no  further  discharge  of  gas 
occurs  the  process  is  over.  The  apparatus  is  then  al- 
lowed to  stand  a  short  time  for  tlie  temperature  to  adjust 
itself  to  that  of  the  room,  during  which  time  a  httle  water 
will  pass  up  from  the  receiving  glass  back  into  b.  When 
this  movement  ceases,  the  measurements  can  be  made. 
Now  each  cubic  centimeter  of  water  displaced,  is  equal  to 
a  cubic  centimeter  of  gas  that  displaced  it — and  as  a 
e.o.  of  nitrogen  equals  *0027  gramme  of  urea,  therefore 
the  number  of  c.c.  of  water  represents  the  number  of 
times  '0027  gramme  of  urea  is  contained  in  4  c.c.  of  urine. 
But  it  is  more  simple  to  obtain  the  percentage  from  1  o.o. 
of  urine,  and  therefore  the  number  of  c.c.  of  di8|ilaced 
water  is  divided  by  4.  Then  this  number  being  multi- 
plied by  '0027  gives  the  percentage  of  urea  in  the  urine. 
For  example,  suppose  the  displaced  water  from  4  c.c.  of 
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aiine  to  be  36  c.o.  This  divided  by  4  gives  9  o.c.  for  each 
1  C.C.  of  urine.  Tlien  9  times  '0027  is  -0248  or  '0243 
gmi.  for  1  c.c.  of  urine,  or  2'43  grras.  per  cent.  Now  if 
Iho  patient  has  passed  1200  c.c.  of  urine  in  the  twenty- 
four  hours,  it  is  easy  with  these  data  to  find  out  the  total 
diurijul  excretion  of  urea,  for  1200  c.o.  x  '0243  grra.  = 
29*16  gi'ms.  the  amount  of  urea  in  the  twenty-four  hours. 

The  merit  of  this  method  is  its  simphcity  and 
hiiD(line&s.  That  it  is  absolutely  accurate  is  not  con- 
tended for,  but  in  that  respect  it  does  not  compare 
unfavourably  with  other  chnioal  metboda,  and  is  t-o 
all  intents  and  purposes  quite  as  accurate  as  the  hypo- 
bromite,  or  the  soda-lime  processes.  Its  advantages  over 
the  former  ho  in  the  fact  that  the  chlorinated  solution  is 
more  stable  than  the  hypobromite  and  also  that  the  ap- 
paratus is  more  portable,  whilst  the  simphcity  of  the  pro- 
cedure gives  it  an  immense  advantage  over  the  latter.  A 
simple  and  fairly  reHable  process  for  the  cliuical  estima- 
tion of  urea  was  greatly  to  bo  desired,  and  with  such  an 
apparatus  estimations  of  the  amount  of  urea  in  urines 
jpaght  now  to  become  as  much  a  matter  of  routine  as  the 
ing  for  sugar  and  albumin. 

B.  IlyfiohrotHtte  Proceu  is  based  on  the  fact  that  hypobro- 
mons  acid  decomposes  urea  into  water,  carbonic  acid,  and  ui- 
trogOD.   The  latter  gas  is  measured  as  follows : — A  flask  of 

»oat  300  c.c.  capacity  is  fitted  witli  tightly-fitting  perfor- 

•d  cork,  and  attached  by  means  of  india-rubber  tubing 
to  ft  graduated  tube  filled  with  water.  Place  in  the  fiask, 
fl,  26  c.c.  of  hypobromite  of  soda  (100  grms.  of  sodium 
hydrate  dissolved  in  250  c.c.  of  water,  and  the  cold  solu- 
tion mixed  with  26  c.c.  of  bromine),  at  the  same  time 
place  in  the  flask  a  small  test-tube  coutaining  5  c.c.  of 
nrine,  taking  care  that  the  contents  of  the  test-tube  do 
act  as  yet  mix  with  the  hypobromite  solution.    Now  at- 


ated  tube  can  bo  read  off,  hu^ 
in   both  tubes  is  level.     If  the 
each  measure  represents  one  grf 
of  urine,  then  to  calculate  the  qui 
hours  is  only  a  matter  of  proportii 
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aodinm  L}*pobroiDite,  or  the  chlorinated  solution  by  quite  7 
per  cent.  The  dciicieucy  of  nitrogen  yielded  with  a  pure 
Bolation  of  urea  under  the  hypobromite  or  hypochlorite  pro- 
cess, is  about  8  per  cent.,  the  addition  of  glucose,  therefore 
t brings  it  up  to  the  theoretic  yield.  This  is  of  very  little  im- 
portance unless  the  analyses  are  made  for  t)ie  purpoFe  of 
comparing  a  diabetic  with  a  non-saccharine  urine.  It 
mu&t  alho  be  remembered  that  the  nitrogen  evolved  by 
fcbe  process  does  not  come  entirely  from  the  urea,  but  also 
&om  the  oUier  nitrogenous  coustitueute,  uric  acid,  and 
kreatiuiij,  it  has  therefore  been  proposed  to  deduct  4-5  per 
cent,  from  the  total  amount  calculated  to  correct  this 
error.  But  as  the  yield  of  nitrogen  from  urine  is  deBcieut 
y  at  least  7  per  cent,,  the  error  is  more  than  sufiicieutly 
eovered. 

In  health,  the  daily  average  excretion  of  urea  for  an  adult 
weighing  10^  etone  may  be  taken  as  8d*5  grms,  about 
S  per  cent.,  or   if  English  meanurea   be  employed,  585 
^ains,  or  ratlier  more  than  an  ounce.     For  every  addi- 
onal  pound  in  the  weight  of  the  body  it  is  usual  to  add  3^ 
8.     This  holds  good  up  to  a  certain  weight,  but  is 
ly  too  high  for  very  heavy  persons  who  have  ceased 
growing,  and  too  low  for  young  active  individuals.   I  there- 
lore  atlopt  the  following  scale  in  calculating  the  normal 
xcretion   of  different   weights   including  childhood   and 
thus  from  40  to  CO  lbs.,  I  consider  4}  grains  of 
to  each  pound  of  the  body-weight  to  represent  the 
ormal   eicretion  ;  from  60  to  120  lbs.,  4  grains;  from 
120  to  160  lbs.,  3i  grains;  160  to  175  lbs.,  8J  grains; 
175  to  190  lbs.,  8  grains.     Thus  a  child  of  five  years  of 
age  weighing  40  lbs.  would  daily  excrete  180  grains   (11'7 
grms.  of  urea).     A  lad  of  twelve  weighing  80  lbs.  would 
•xorete  820  grains  (20*7  grms.)  ;  a  young  adult  weighing 
117  lbs.  would  excrete  fi36  grains  (33-2  grms.) ;  whilst  a 
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fully  grown,  middle-aged  adult  weigliing  185  Iba.  would 
excrete  665  graius  (36  gnns.)  of  urea. 

In  disease,  the  quantity  of  urea  eliminated  in  the 
twenty-four  hours  may  be  steadily  increased  or  diminished, 
whilst  ofteu  sharp  fluctuations  are  observable.  These 
fluctuations  arc  accounted  for  by  the  fact  that  in  health 
the  amount  of  urea  excreted  is  proportionate  to  the 
metaboUsm  of  the  nitrogenous  elements  of  the  food  that 
have  been  converted  into  tissue,  in  disease  no  such  rela- 
tionship is  maintained. 

Urea  is  increased  in  all  conditions  of  pyrexia,  and  this 
increase  is  closely  connected  with  the  rise  of  temperature. 
The  connection  between  the  increased  urea  and  the  rise 
of  temperature  can  be  readily  understood  if  the  recent  ex- 
planation of  the  febrile  process  be  accepted.  Formerly  it 
was  held  that  tissaie  changes  depended  on  the  amount  of 
oxygen  taken  in  by  tlie  lungs,  so  that  on  increased  respira- 
tion a  more  intense  combustion  took  place,  and  metabolism 
was  increased  with  the  production  of  more  carbonic  acid 
and  urea,  whilst,  when  respiration  was  impeded,  oxida- 
tion was  imperfectly  performed,  and,  as  a  consequence, 
many  of  the  intermediary  products,  as  oxalic  acid,  uric 
acid,  etc.,  were  not  burnt  ofi",  but  were  eliminated  in  an 
imperfectly  oxidised  condition.  It  is  upon  this  view  that 
most  of  the  chemico- pathological  speculations  at  present 
held  are  based.  But  the  view  is  now  gaining  ground  that 
the  cells  are  to  a  certain  extent  independent  of  the  amount 
of  oxj'gen  supplied  to  them  by  respiration ;  that  is  to  say 
though  they  originally  obtain  oxygen  by  the  process  of 
respiration,  they  are  able,  so  to  speak,  to  stow  it  away, 
and  make  use  of  it  independently  nnder  certain  vital  con- 
ditions which  bring  about  intramolecular  changes  in  their 
composition,  so  that  reduction  is  a  prior,  or  at  least  a 
fiimoltaneous,  process  with  oxidation.     According  to  this 


I 


■ 
■ 


i 


VBKA. 


'9 


,  msiead  of  increased  inetabolism  being  the  result  of 

creased  oidcbitioD,  it  is  the  increase  of  the  intra  molecu- 
lar action  in  the  cells  themselves  that  occasions  the  de- 
mand for  oxygen,  and  a  more  active  condition  of  circula- 
tion and  respiration.  Accordingly,  in  fever,  the  earliest 
stop  is  the  increase  of  intra -molecular  changes  in  tlie  cells 
themselves,  under  the  stimulus  probably  of  the  s^ymotic 
poison  ;  for  when  the  stored-up  oxygen  is  exhaubted,  then  a 
demand  for  a  fresh  supply  causes  an  increased  frequency 
of  pulse  and  respiration,  which  continues  so  long  as  the 
sdmuluB  (zymotic)  acts  on  the  cells  and  maintains  this 
abnormal  intra-molecular  activity.     The  fact  of  the  gra- 

ual  and  steady  increase  of  the  pulse,  respiration  and 
perature,  together  with  increased  excretion  of  urea 
during  the  early  stages  of  febrile  action,  gives  support  to 
this  view. 

Considerable  increase  in  the  amount  of  urea  excreted, 
oocnrs,  however,  without  pyrexia,  as  in  Prout's  cases  of  azo- 
tniia  (see  Polyuria).  In  these  cases  we  must  suppose  the 
cells,  under  the  influence  of  the  nervous  system,  are  under- 
going intra-molectilar  changes  with  morbid  activity,  and 
6o  leading  to  increased  tissue  metabolism.     In  tliis  condi- 

on  the  process  stops  short  of  pyrexia,  and  we  have  only 
'reduction  without  increased  oxidation.  The  excretion 
of  urea  is  diminislicd  in  nearly  all  chronic  affections 
also  unaccompanied  by  pyrexia.  In  diseases  of  the  Hver 
acoompanied  by  considerable  destruction  of  liver  sub- 
Btance,  as  in  cancer,  cirrhosis,  or  abscess  of  that  organ, 
the  amount  of  urea  excreted  is  generally  very  considerably 
diminifilied.  In  acute  yellow  atrophy  of  the  liver,  an  increase 
is  noted  in  the  early  stages,  but  as  the  fatty  degeneration 
advances  it  becomes  considerably  diminished,  though  as 
the  amount  of  urine  passed  is  very  small,  the  percentage 
amount  of  urea  may  appear  high.    Rapidly  growing  can- 
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cer  likewise  causes  a  diminution.  In  Briglit's  disease 
excretion  is  diminished,  this  is  partly  owing  no  doabt 
diminislied  formation  in  the  system  generally,  bnt  chieily 
to  retention  ;  since  the  amount  of  urea  found  in  dropsical 
exudations,  often  nearly  amounts  to  that  found  in  the 
urine.  As  the  dropsy  disappears,  bo  we  find  correspond- 
ing increase  in  the  elimination  of  urea  in  the  urine. 

In  diabetes  mellitus  the  urea  is  considerably  increased, 
partly  owing  to  the  animalized  diet  and  partly  from  in- 
crcRsed  metabolism,  A  sudden  fall  in  the  excretion  both 
in  nephritis  and  diabetes  is  an  unfavourable  sign,  and 
often  precedes  the  onset  of  unemla  or  diabetic  coma. 
In  women  the  excretion  of  urea  is  very  variable,  it  is  in- 
creased before  and  after,  but  diminished  during,  the  men- 
strual periods. 

14.  Uric  Acid,  CsH^N,Og.— Uric  acid  is  separated  from 
urine  in  a  free  state  by  the  addition  to  it  of  strong  hydro- 
chloric acid.  The  crystals  are  deposited  as  rhombic  tablets 
of  very  variable  form  (tig.  C.^  these  are  highly  insoluble  in 
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water  (1  in  15,000  parts),  freely  soluble  in  alkaline  solutions, 
from  which  they  are  re-precipitated  by  the  addition  of  acid. 
A  solution  of  uric  acid,  or  its  salts^  evaporated  to  dryness, 


d 


URIC   ACID. 


81 


■nd  the  rcaidne  touched  with  nitric  aj^iA  nnd  then  with 

i'liia.   developes    ft   violet-red    (murfxulv)   coloration. 

loid  hu8  a  retlucing  action  on   alkaline  cupric  solu- 

.  it  can,  however,  be  distinguished  firoin  glucose  by 

Uie  tact  that  uric  acid  is  removable  by  precipitation  with 

leAd  acetate,  whUut  glucose  is  not.    If  any  doubt  thort'fore 

exists  as  to  whether  the  reduotion  is  cansecl  by  uric  acid  or 

sugar  in  any  given  case,  a  few  drops  of  lead  acetate  added 

lo  tlie  urine,  and  the  copper  test  applied   to  the  filtered 

solution,  tlien  if  the  previous  reduction  was  duo  to  uric 

acid  we  shall  now  have  no  action  on  the  copper  whilst  if  it 

wmfi  due  to  sugar,  the  reduction  will  take  place  as  before. 

Uric  acid  is  di-basic  forming  neutral  and  acid  salts  with 
ibe  aXkaline  and  earthy  oxides.  The  most  important  being 
the  acid  urates  of  sodium  and  ammonium. 

The  following  table  gives  some  of  the  chief  character. 
i  sties. 


Ubatu. 


FORHUIi*. 


Acid  Anunonsnin  CtHsKtOi  (NH|) 
CiHiKiOiKi 


nOTitiml  Sodiam 

Aci«3  SodiuDi 

N*-i»<r»l      Potai- 

ci'im 
Acid  Poftaasiom 
NfloLral  CkldDDD 

Acid  C«lci(im 
Acid  Uthiutn 


CiHbNiOiK 

(C«H.K.O,}iO« 
CftHiiNiOsU 


lif  Watir. 


MGOO 

1-77 

1-1200 

I'U 

1.SO0 
1-150*; 

1-600 
1.A0 


Dkpobitkd  as 


Ariiorphoui       or 
spiked    globaUr 


f 

NoduUriDHaei. 
C  Amorphout,  rare. 
\   ly  crysUUixod, 
( Amnrpboui        or 
X  in  fine  Deedles. 

Fino  gninu1f*8. 
C  Arunrphnim  or  iu 
I    fiiiu  oeedleji. 
(Amorphous    and 
t   in  600  uepdliMi. 


The  acid  ammonium  urate  is  found  as  a  constituent  of 
-arinary  calculi,  and  as  a  deposit  in  alkaline  (volatile) 
urine.  The  neutral  sodium  urate  is  the  chief  salt  of  uric 
ftcid  in  normal  urine,  whilst  the  acid  salt  occurs  patho- 
logujaiiy  as  a  constituent  of  urinary  calculi  and  gouty 
tophi,  in  the  Utter  it  is  often  found  beautifully  oryatallized. 
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The  potasBlum  urates  are  rarely  found  in  urinary  g 
mouta  or  calculi,  the  acid  calcium  salt  is,  however,  r 
frequent.  Lithium  urate  is  next  to  the  neutral  potu- 
slum  urate  the  most  soluble  of  all  the  ealta  of  uric 
acid,  hence  the  advautage  of  the  administratioD  of  tliis 
base  in  gouty  and  calculous  afiTectious.    When  aa  acid  U 


^ 
^ 


Fig.  7< — a.  AmorpbouB  urates,   h,  CryaUlR  of  arat«  of  aoda.    e.  Hedgehog^ 
oryitala  of  araUs  of  ammooium.     d,  Nodalar  mastOB  of  urate  of  i 

added  to  a  concentrated  solution  of  urates  a  white 
tiuouB  precipitate  occurs.  This  iu  the  case  of  a  solution 
of  neutral  urates  is  caused  by  the  separation  of  acid  urates, 
and  iu  the  case  ol  acid  urates  by  the  liberation  of  uric 
acid  iu  au  hydrated  form.  This  point  is  deserving  atten- 
tiou,  because  in  testing  concentrated  urines  for  albumin 
^S'itb  nitric  acid,  or  picric  acid,  a  ring  either  of  acid  orates 
or  hydrated  uric  acid  may  be  formed.  It  is  distinguished, 
however,  from  coagulated  albumin  by  disappearing  when 
heated.  It  is  also  important  because  Prout  believed  that 
in  many  cases  hydiated  uric  acid  was  set  free  iu  the 
tubuli  urinifori  when  the  urine  was  secreted  in 
acid  condition,  and  thus  might  become  the  possible 
of  acalculus. 


:  a  highly^ 
>le  nuuleua^l 
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The  amount  of  aric  acid  in  the  twenty-four  houra'  urine 
eaa  be  estimated  as  foilows. 

Collect  the  urine  passed  in  the  tweuty-four  hours  and 
measure.  Take  200  c.c.  and  add  20  c.c,  of  strong  hydro- 
chloric acid.  Set  aside  in  a  tall  urine-glass  for  twenty* 
ioor  hours  to  allow  the  uric  acid  crystals  to  separate. 
I>ry  a  small  filter-paper  in  the  air-bath  at  100^  C.  and 
weigh.  Collect  the  crystals  on  this  filter  and  wash  them 
well  with  water  ahghtly  acidulated  with  HCl.  Dry  them 
with  the  filter  in  the  air-batli  and  weigh.  For  example, 
the  weight  of  the  dry  filter  is  0*27  gramme,  with  the  crys- 
Uds  when  dried  it  weighs  '42  gramme,  therefore  the 
weight  of  the  crystals  in  200  c.c.  of  urine  will  be  0*16 
gramme,  and  if  the  quantity  of  urine  passed  in  twenty-four 


hours  he  1010  c.c. :  then, 


1010  X -15 

200 


=0'767  grm. 


If  the  specific  gravity  of  the  urine  be  below  r015,  it  is 
oeeessary  to  concentrate  it  by  evaporating  the  uriuG  till 
the  specifio  gravity  stands  at  1'020 ;  since  all  tlie  uric  acid 
will  not  crystallize  oat,  if  the  urine  be  very  dilute. 

The  mean  average  quantity  of  uric  acid  daily  excreted 
with  the  urine  amounts  to  about  0*7  grms.,  or  O'd  grms. 
per  cent. ;  in  disease  it  may  amount,  in  rare  cases,  to  2 
grms.  In  healthy  blood  the  amount  is  so  uuappreciable 
that  many  of  the  best  observers  deny  its  cxistoiico,  and  it 
is  only  in  gout  that  traces  of  it  can  be  obtained  from 
blood  serum.  The  fact  that  only  such  small  quantities 
are  obtained  from  the  urine  both  in  health  and  disease, 
has  considerably  modified  the  assumption  that  uric  acid 
is  one  of  those  substances  through  which  each  particle  of 
albumin  pasties  before  it  is  thrown  out  of  the  body  aa 
orea,  and  tliat  whenever  oxidation  is  imperfectly  per- 
Conned,  intermediate  substances  are  not  all  converted  into 
.f  aad  BO  appear  in  the  urine.      Indeed,  on  the  other 
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hand,  the  view  is  fining  ground,  that  in  mammalli 
aaiinale,  who  excrete  area  uiBtead  of  somi-soUd  uriiteR,  h 
bu'ds,  reptiles,  insects,  etc.,  that  the  amount  of  nric  acid 
formed  in  the  body  is  extremely  smiill,  and  that  nrea  is 
derived  directly  from  conversion  of  the  cyanogen  com- 
pounds, and  from  the  transformation  of  leucin  and  krea- 
tin,  without  having  passed  through  the  form  of  uric  acid. 
In  health  it  is  considered  probable  that  the  extremely 
Bmall  quantity  fouud  in  the  tissues  is  destroyed  as  soon 
as  formed,  Hince  no  appreciable  traces  can  be  found  in 
the  hlowL  The  extremely  small  quantity  found  in  human 
urine  is  probably  not  derived  from  the  body  a^nerally, 
but  is  one  of  tlie  products  of  the  metabohsm  of  the  kidney, 
and  which  instead  of  being  destroyed  at  tlie  seat  of  for- 
mation, as  is  the  fate  of  uric  acid  in  other  parts  of  the 
body,  is  got  rid  of  more  economically  by  being  passed  off 
directly  wilh  the  secreted  urine.  In  gout,  the  only  dis- 
ease in  which  uric  acid  is  present  in  cm  appreciable 
amount  iu  the  blood,  it  is  probable  that  uric  acid  escapes 
destruction,  or  may  be  formed  in  such  excess  that  it  is  not 
aU  destroyed.  From  the  organs  therefore,  where  the 
blood  current  is  active,  it  is  probably  swept  away  into  the 
general  circulation,  whilst  in  tissues  where  the  blood  cur- 
rent is  feeble  as  in  the  cartilages  of  tLe  joints,  of  the  ear, 
&nd  in  the  straight  portions  of  the  tuHuli  uriuiferi  it  remains  ^ 
as  a  deposit  in  the  form  of  sodium  urate.  Dr.  Lathamfl 
(op.  cit.j  believes  that  urio  acid  is  produced  from  glycocin 
formed  in  the  liver  from  the  glycocholic  acid  of  the  bile, 
which  is  converted,  not  into  urea  us  hitherto  supposed,  but 
into  a  hypothetical  amido  body,  this  body  passes  into  the 
circulation  and  when  it  reaches  the  kidney  is  conjugated 
with  urea,  and  ammonium  urate  is  formed.  fl 

Deposits  of  uric  acid^  or  of  the  urates,  or  both  mixed  to- 
gether,  occur  whenever  the  urine  becomes  concentrated. 
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or  its  acidity  rises.  Deposits  of  urates  are  chiefly  due  to 
the  former  cause,  conscqueutly  we  fiud  tbem  present  in 
the  urines  of  pyrexia  ;  tbcy  are  often  persistently  passed 
Then  there  is  any  disturbance  of  tissue  metaboUsm. 
accompanied  by  an  increase  in  the  quantity  of  urea,  this 
condition  is  often  a  prelude  to  the  onset  of  constitu- 
tional disease  as  phthisis,  cancer,  etc.  Crystalline 
derposits  of  nric  acid  are  on  the  other  hand,  generally 
noticed  when  the  urine  attains  a  high  degree  of  acidity. 
It  does  not,  however,  follow  tbat  the  urine  passed  from 
the  bladder  need  exhibit  a  highly  marked  acid  reaction, 
since  as  Prout  pointed  out,  a  small  quantity  of  extremely 
acid  urine,  passed  at  one  period  of  the  day  may  set  free 
the  uric  acid  at  that  time,  whilst  the  subsequent  samples 
being  less  acid,  may  diminish  the  total  acidity  of  the 
urine  collected  in  the  bladder.  Excessive  acidity  of  the 
urine  may  be  caused  by  au  over  acid  state,  or  irregular 
I  discharge  of  acid  from  the  system  generally,  or  by  the 
ithdrawal  of  tbe  alkaline  bases,  or  by  the  roktivo  in- 
9  in  tlie  normal  acidity  of  the  urine  by  concentration. 
[See  Lithuria). 
15.  Hippurlc  Acid,  CH^NOj. — Hippuricacid  oryBtnla 
obtained  from  urine  are  pointed  rhombic  prisms,  and 
nay  be  mistaken  for  crystals  of  uric  acid,  or  even  triple 
toephate.  They  arc.  however,  soluble  in  alcohol,  which 
ic  acid  is  not,  whilst  their  not  dissolving  in  acetic  acid 
roves  that  they  are  not  crystals  of  triple  phosphate.  The 
laration  and  estimation  of  hippurio  acid  is  a  long  and 
lious  process,  and  Uttle  available  for  chnical  purposes, 
la  mode  of  procedure  is  therefore  not  given  here,  but  is 
iferred  to  in  the  appendix. 

About  0*8  to  1  grm.  of  hippurio  acid  is  passed  with  the 
•ine  in  the  twenty- four  liours.      The  excretion  is  greatly 
inereaaed  in  diabetes,  with  it  is  said  a  corresponding 
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diminntiDn  of  nric  acid,  and  in  most  febrile  affections.  It 
is  also  augmented  by  the  use  of  certain  vegetable  sub- 
stances, as  cranberries,  blackberries,  plnms,  etc.  As 
hippurio  acid  contains  the  radical  of  benzoic  acid,  it  is  not 
surprising  that  the  administration  of  benzoic  acid  should 
lead  to  an  increase  of  hippnric  acid  in  urine.  According 
to  some  observers,  the  increase  of  hippnric  acid  is  accom- 
panied with  a  corresponding  decrease  of  the  nric  acid 
excreted,  and  therefore  benzoic  acid  and  benzonte  of  soda 
have  been  administered  with  the  xievf  of  checking  the  ten- 
dency to  the  deposition  of  urates  and  uric  acid,  but  it  has 
been  shown  by  Dr.  Cook  {Brit.  Med.  Journal^  July,  1888) 
that  the  benzoates  do  not  diminish  the  excretion  of  nric 
acid  but  only  prevent  its  crj-staUization.  Kiihne  has  ob- 
served that  benzoic  acid  given  to  patients  suffering  from 
disease  of  the  liver,  passed  unchanged  into  the  urine  in- 
stead of  being  converted  into  hippnric  acid,  from  tliis  it 
has  been  assumed  that  the  place  of  transformation  of  the 
vegetable  aromatic  constituents  of  our  food  is  the  liver. 

16.  Other  or^r&nlc  acldi. — In  addition  to  uric  acid 
and  hippurio  acid,  traces  of  other  organic  acids,  chiefly  de- 
rived from  the  aromatic  acid  series,  may  be  found  in  most 
urines,  these  are  phenylic,  damaluric,  damolic,  taurylic, 
and  kryptophanio  acids.  Of  these  the  pkatyHc  acid  is  the 
only  one  of  clinico]  importance,  from  the  fact  of  its 
appearing  in  increased  quantity  in  the  urine  after  the 
administration  of  the  salicylates,  or  in  carbohc  acid  poi- 
soning. Urines  containing  an  abnormal  quantity  of  this 
acid  acquire  a  violet  colour  on  the  addition  of  ferric 
chloride,  the  solution  becoming  bluish  on  exposure,  and 
finally  acquiring  a  muddy  cloudiness.  A  chip  of  fresh 
firwood  moistened  in  dilute  hydrochloric  acid,  will  acquire 
on  exposure  to  strong  aun-light,  a  deep  blue  colour  if  a 
fair  amount  is  present  in  solution.      In  eases  of  carbohc 
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ftciil  poisoning,  it  may  be  necessary  to  obtain  it  &om  the 
nrine  for  more  definite  examination.  For  this,  about  100 
cc,  of  the  orine  must  be  boiled  for  some  hours  with  an 
equal  quantity  of  hme  water.  The  precipitate  filtered  ofif 
and  the  filtrate  evaporated  to  about  25  c.c.  This  is 
strongly  acidulated  with  hydrochloric  acid,  and  the  mix- 
ture after  standing  twenty-four  hours  is  again  filtered. 
The  filtrate  is  then  distillod,  when  a  turbid  milky  liquid  is 
obtained,  this  by  repeat4?d  rectification  yields  an  oily  yel- 
low coloured  hquid,  which  gradaally  sinks  to  tlie  bottom 
of  the  vessel.  To  obtain  phenyho  acid  quite  pore,  this 
oily  fluid  must  be  subjected  to  fractional  distillation,  but 
this  for  practical  purposes  is  unneceseary,  it  being  sufii- 
fli^nt  to  prove  the  presence  of  phenyiic  acid,,  with  its  allied 
acids,  as  being  in  considerable  excess.  Benzoic  acidy 
CiHtfO,,  may  be  found  occasionally  in  stale  urines,  but  as  it 
somewhat  volatile  and  passes  off  as  the  urine  evaporates, 
often  escapes  observation,  it  is  formed  from  the  docom- 
ition  of  the  hippuric  acid. 

Hipparic    Acid.  GI)rcocin.  Denxoic  Acid. 

C»H,NO.  +  H,0  =  C,H^,0  +  C,H«0, 
Kdhne  has  shown  tliat  in  cirrhosis  of  the  hver  benzoic 
d  administered  as  medicine,  may  pass  unchanged  into 
e  urine. 

Lactic  acidy  C^H^Oi,  is  formed  in  normal  urine  after 
emission  as  the  result  of  acid  fermentation.  In  certain 
forms  of  dyspepsia  and  in  the  early  stage  of  rickets,  lactic 
id  may  be  obtained  from  the  &eshly  passed  urine.  It 
be  separated  by  evaporating  the  urine  to  one- fifth  its 
,  at  a  temperature  a  Uttle  below  100°  C,  and  then  fil- 
g.  To  the  filtrate,  baryta  water  is  to  be  added,  and  the 
ixtnre  filtered.  Then  acidulate  the  filtrate,  with  a  few 
drops  of  strong  sulphuric  acid,  and  distil.  The  residue 
after  distillation  is  to  be  shaken  with  alcohol  and  allowed 
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to  digest.  After  standing  some  time  the  alcoholic  solution 
is  to  be  filtered  off,  and  the  filtrate  mixed  with  milk  of 
limo  and  evaporated  to  dryness.  The  residue  i8  dissolved 
in  water,  and  a  stream  of  carbonic  acid  gas  passed 
through  the  solution,  which  is  to  be  heated  to  100°  c. 
When  tlio  flolutiou  is  cold,  the  precipitate  must  be  re- 
moved by  filtration,  the  filtrate  evaporated  to  dryness,  and 
the  re»idue  dissolved  in  rectified  alcohol.  The  alcoholic 
solution  is  concentrated  and  set  aside,  in  a  day  or  so  crys- 
tals of  calcium  lactate  will  deposit. 

Oitalic  acUlf  CH^O,,  is  present  in  extremely  minute 
quantities  in  combination  with  potasli,  sotln,  and  Ume.  It 
is,  however,  often  present  in  excess,  and  then  a  crystaJluie 
deposit  of  calcium  oxalate,  CaC,0„  is  thrown  down  from 
the  urine.  The  crystals  of  calcium  oxalate  assume 
Tftrious  sfaapes,  the  most  common  being  the  square 
letter  envelope  shape  or  octohedral,  and 
which  arc  alone  ciiaracteristic.  When 
_  present  in  a  discoid  form,  or  as   dia- 

Jk  /IN*.     Toaond  points,  or   as  dumb-bells,  their 

wB^   ^tv/^cbaracter  must  be  determined  by  their 
\J  ^^  -ciy  yiK^^  chemical  reactions;    they   are    insohi- 
j^^      V-^v^  ble  in   acetic   and  oxaUc  acids  which 
^^    ^  distinguibh  them  from  deposits  of  the 

earthy  phoRphates,  whilst  they  arc  solu- 
ble   in    mineral   acids,    which    distin- 
guishes  them   from    anomalous   forms 
of  uric  acid  crystals.     Under  tlio  blow-pipe  the  crystals 
are  reduced  to  calcium  carbonate,  which  effervesce  on  the 
addition  of  dilute  acid. 

To  estimate  the  amount  of  oxalic  acid  in  urine  the  fol- 
lowing method  is  tlio  most  accurate.  The  urine  is 
rendered  alkaline  with  ammonia,  and  then  treated  with 
calcium  chloride  to  complete  precipitation.      The  whole  is 
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text  evaporated  to  a  small  Tolumej  strong  alcohol  addeil, 
id  the  mixture  laid  aside  for  twelve  hours,  it  ia  then 
filtered,  aud  Uie  precipitate  waslied  with  alcohol  and  ether. 
The  precipitate  is  subsequently  washed  with  water  aud 
acetic  acid  in  succession  ;  the  residue  diasolved  in  hydro. 
oblohc  ucid,  filtered^  and  the  filtrate  first  made  alkaline 
with  ammonia  and  then  strongly  acid  with  acetic  acid. 
The  resulting  oxalate  of  lirue  is  collected  on  a  filter, 
washed,  aud  converted  into  caustic  hme  before  weighing. 

The  conditions  which  lead  to  the  formation  aud  deposi- 
tion of  calcium  oxalate  from  the  nrine,  will  be  considered 
iu  the  section  which  treats  of  the  morbid  conditions  of  the 
urine,  dependent  on  derangements  of  digestion.  (See 
Oxaluria). 

Palmitic  acid,  CiflHaO,. — Muiute  traces  of  a  saponifi- 
able  fatty  acid,  said  to  be  palmitic,  tliough  it  is  probably  a 
znixture  of  it  with  stearic  and  oleic  acids,  can  be  sepa- 
rated from  normal  urines.  In  fatty  degeneration  of  the 
kidney,  in  all  purulent  afTections  of  the  urinary  passages, 
ia  phosphaturia,  when  there  is  evidence  of  the  breaking  up 
of  the  phosphorised  fatty  elements  of  the  ner\*e  centres, 
this  saponified  fatty  acid  is  formed  in  increased  quantities, 
(The  mode  of  separating  it  from  tlie  urine  ia  described  un- 
der the  head  of  fatty  matters  in  urine, 

17.  Kreatininy  CjH^NiO. — Kreatinin  may  be  obtained 
by  rendering  the  urine  (200  o.c.)alltaline  with  milk  of  lime 
and  then  adding  calcium  chloride  till  a  precipitate  ceases 
to  be  formed.  The  precipitate  is  then  removed  by  filtra- 
tion, and  the  filtrate  evaporated  to  near  dryness.  The 
residue  is  heated  with  alcohol  {50  c.c),  and  the  alcoholic 
solution  after  standing  some  hours  is  evaporated  to  half 
it«  bulk.  Wlien  cold,  a  sninll  quantity  of  a  solution  of 
zinc  chloride  (specific  gravity  1-2)  is  to  be  added.  After 
Bianding  some  time  crystals  of  kreatinin  ziuc  chloride  will 
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be  deposited.  These  are  to  be  boiled  with  an  excess 
hydrated  lead  oxide  for  some  faoura,  the  solution  filtered 
through  animal  charcoal,  and  the  filtrate  evaporated. 
The  residue  ia  then  treated  with  boiling  alcohol  (50  c.c), 
and  the  solntion  concentrated  to  one-fourth  its  bulk.  Onfl 
standing,  oblique  rhombic  prismB  of  kreatinin  will  be  de- 
posited. These  are  Rolublo  in  100  parts  of  alcohol.  It  is 
an  extremely  powerful  base,  giving  an  alkaline  reaction 
with  test-paper.  About  0*6  to  1*2  grm.  is  said  to  be  passed 
into  tlio  urine  in  twenty-four  hours.  It  is  apparently 
derived  from  the  decomposition  of  kreatin  in  the  blood. 

Krcatin  Kreatinin  ^_ 

C^lWfA  =  C,H,N,0+H.O  f 

Nothing  positive  is  known  with  regard  to  the  clinical  or 
pathological  import  of  its  variations  in  disease,  though  from 
the  fact  that  it  is  derived  from  kreatin,  one  of  the  products 
of  muscle  decomposition,  we  might  look  for  an  increase  in 
the  early  stages  of  muscular  atrophy,  or  in  pyrexial  con- 
ditions accompanied  with  rapid  wasting. 

18.  Fhoaphatea. — Phosphoric  acid  in  the  body  com- 
bines with  the  alkaline  oxides  of  2)otassium  and  sodium  to 
form  soluble  or  alkaline  phosphates,  and  with  the  earthy  ■ 
oxides  of  calcium  and  magnesinm  to  form  tlio  imohibU  or 
earthy  phosphates.  The  former  being  extremely  soluble 
are  never  separated  from  tlie  urine  in  the  form  of  a  de- 
posit, whilst  the  latter  being  insoluble  in  alkaline  solutions 
are  deposited  whenever  the  urine  becomes  alkaline. 

To  determine  separately  the  respective  quantities  of 
the  alknline  and  eartJiy  pliosphatea,  we  have  first  to 
determine  the  whole  amount  of  phosphoric  acid  com- 
bined with  both  kinds  of  bases,  which  is  done  by  the  pro* 
cess  described  in  Appetulix  I.,  No.  3.  Having  determined 
the  total  amount  of  phosphoric  acid,  the  earthy  phos- 
phates are  removed  &om  another  sample  of  the  urine  by 
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precfpitAtioD  with  liquor  ammouift,  and  the  amonnt  of 
phoBphoric  acid  in  the  filtrate  determined  by  the  same 
process  as  before,  the  result  gives  the  amount  of  alka- 
line phosphates  which  remained  in  the  filtrate  after 
the  removal  of  the  earthy  phosphiUes  by  precipitution. 
Then  by  deducting  the  amonnt  of  phosphoric  acid  in  com- 
bination with  the  alkaline  bases  from  that  of  the  total  phos- 
phoric acid,  we  learn  the  amount  of  the  earthy  phosphates 
present.  Thus,  for  example,  the  total  phosphoric  acid  in 
the  tweuty-four  hours'  urine  amounts  to  8*1  grms.,  and 
that  in  combination  with  the  alkaline  basea  is  1*0  grms., 
then  the  phosphoric  acid  in  combination  with  lime  and 
magnesia  amounts  to  1'2  grms.  These  figures  represent 
approximately  the  normal  excretion  of  phosphoric  acid  in 
the  twenty-four  hours*  urine,  and  its  distribution  among  the 
alkaline  and  earthy  bases. 

«.  TAf  Alkalins  PhotphaUt  exist  in  the  blood  in 
the  form  of  neutral  sodium  and  potassium  phosphates 
(hydrogen  di-sodium  phosphate,  HNasPOiJ,  but  appear  in 
the  ariue  as  acid  sodium  and  potassium  phosphates  (di- 
hydrogen  sodium  phosphate,  HsNaPO,),  and  thus  cause 
the  acid  reaction  of  that  secretion.  Tlaia  change  of  the 
neutral  into  the  acid  salt  is  caused  by  a  decomposi- 
tion effected  by  the  act  of  secretion  in  which  tiie  bioar- 
bouates  and  neutral  phosphates  in  the  blood,  arc  changed 
into  carbonates  and  acid  phosphates  respectively.  The 
acid  salt  in  obedience  to  the  law  of  dilTusion  passing  out 
into  the  urine,  whilst  the  carbonate  remains  in  the  cir- 
culation as  follows ; — 

Bicarbonato  Neutral  Pboiphato  Carbonate  Acid  Phoaphale 

HNaCO,    +     HNa»PO,      =     Na,CO.    +    H^NaPO. 


This  explanation  of  the  seeming  paradox  of  how  an 
acid  secretion  can  be  formed  from  the  alkaline  blood  was 
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iiist  snggested,  and  proved  to  be  experimeDtally  possible, 
iu  a  communication  nddressed  to  the  Lancet,  July,  1874. 

The  presence  of  the  alkaline  phosphatee  can  be  detected 
by  the  following  tests.  (1)  A  yellow  precipitate  with  silver 
nitrate  soluble  in  excess  of  ammonia  or  nitric  acid ; 
(2)  a  yellow  precipitate  with  nitric  acid  solution  of  am- 
monium molybdate. 

The  clinical  significance  of  the  alkaline  phosphates  has 
been  little  studied.  Under  normal  conditions  they  appear 
as  acid  salts  in  the  urine,  and  give  that  fluid  its  acid  reac- 
tion. Should  they  not  bo  converted  into  acid  salts  in  their 
passage  through  the  kidney  they  may  appear  aa  neutral 
phosphates,  in  which  case  the  urine  will  be  neutral  or 
alkaline,  though  when  this  is  the  case  the  alkaline  car- 
bonates are  also  usually  present  in  excess  since  these 
urines  invariably  eflfervesce  on  the  addition  of  dilute  acid. 
When  excreted  in  excess,  which  is  the  case  when  much 
animal  food  is  taken,  when  there  is  marked  disintegration 
of  the  nervous  system,  especially  as  Zuelzer  has  pointed  out, 
those  cases  attended  with  marked  depression,  and  during 
fevers,  the  increase  is  pari  passu  with  that  of  tlic  earthy 
phosphates,  so  that  tliere  is  really  practically  little  to  be 
gained  by  making  a  separate  estimation  of  the  two,  the 
estimation  of  the  total  phosphoric  acid  being  a  Bnfficiently 
close  indication.  In  scurvy  I  have  observed  a  remark- 
able diminution  of  the  alkaline  phosphates  as  in  the  four 
cases  given  here : — 
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Cue  1 


Alkali  .\B      Phoshiatu 
1  week  after  ftdmUsion, 


0  76  grma. 
0-57      » 
1-25      .. 
0  87      ,. 


Alkaline     Phosimiates 

after  2  wcK'kH  of  lemud- 

jnioe- 


1'6  f^rmit. 

16  „ 

17  „ 

18  .. 
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In  these  cases  tlie  diet  was  the  same  thronghont,  the 
only  difference  being  the  administration  of  2ozs,  of  lemon- 
jaioc  daily,  which  could  not  possihly  account  for  the 
f  decided  increase  of  the  alkaline  phosphates.  It  therefore 
seems  to  me  probable,  that  the  alkaline  phosphates  are 
retained  in  the  system  in  scurvy,  to  supply  the  deBciency 
of  the  other  alkaline  salts,  the  carbonates  and  bicarbon- 
fttes,  which  are  withdrawn  when  fresh  vegetables  are 
withheld,  (see  Clinical  Chenmtnj,  p.  292). 

Dr.  Gee  {St,  Bartholomgiv  s  Hospital  HejiorU^  vol,  viii,), 
has  pointed  out  the  remarkable  diminution  of  phosphoric 
acid,  even  to  complete  absence,  in  cases  of  ague. 

Schnltze  {Zeit,/.  Biologu,  xix.,  p.  301),  has  remarked  a 
considerable  diminution  of  phosphoric  acid  in  the  urine 
after  the  administration  of  bromide  of  potassium. 

A  deficiency  of  the  alkaline  phosphates  is  often  noted 

in   the   urines   of  ill-nourished  and    strtunous    children, 

which  deposit  a  considerable  quantity  of  uric  acid.     The 

l^alkaline  phosphates  are  also  considerably  dimiuibhcd  in 

^Bbronic  Bright's  disease. 

^H  6.  Th^  Earthtj  Pho8fihaUs,-^The  phosphoric  acid  in  com- 
^^bination  with  the  earthy  bases  in  the  urine  forms  three 
^Halts,  calcium  phosphate  (Cn„2P0(),  magnesium  phosphate 
^^^IgHP0|,7H,0).  and  ammonium-magnesium  phosphate 
(NnjMgPOi.GHjO).  The  latter  however  only  being  formed 
AS  the  result  of  disease  of  the  genito-nrinnry  passages. 

Calcium  PhoxphaU  is  deposited  from  tho  urine  in  two 
forms,  most  commonly  as  amorphous  granules,  occasionally 
AS  fine  acicnlar  or  stellar  crystals,  (tig.  9).  This  deposit  only 
oocnrs  when  the  urine  is  alkaline  or  is  rendered  so  arti- 
ficially ;  on  the  addition  of  acid  it  is  speedily  dissolved. 
No  special  clinical  distinction  can  be  made  between  the 
amorphous  and  crystalline  deposits,  except  that  the  former 
ifl  by  far  the  most  common.    The  fine  acicnlar  crystals 
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may  be  mistaken  for  nria  acid  crystals,  in  all  cases  there- 
fore it  is  well  to  add  a  drop  of  dilute  acid  to  the  deposit 
under  the  microscope,  if  the  crystals  are  calcium  phos- 
phate they  will  disBolve,  if  uric  acid  they  will  not  dissolve. 
Occasionally  this  deposit  will  come  down  in  urines,  which 


Fio.  9. — Stellar  phocphttea. 

are  sliglitly  acid,  on  boiling,  and  tliis  turbidity  is  likely  to 
be  mistaken  for  albumin^  only  the  latter  is  not  redissolved 
by  the  addition  of  acid.  The  cause  of  this  deposition  of 
calcium  phosphate  is  generally  assumed  to  be  the  driving 
off  of  free  carhouic  acid,  which  is  supposed  to  keep  the 
calcium  phosphate  in  solution,  by  boihng.  If  this  were 
60  then  the  precipitate  should  be  permanent,  but  it  redis- 
Bolves  on  cooling.  Salowski  {ZeiUchriJtJitr  Fhys,  Chitttie, 
1888)  beheves  the  precipitation  is  caused  by  the  decomposi- 
tion of  an  existing  combination  of  calcium  phosphate  and 
alkaline  phosphate.  Dr.  Smith  of  Dublin  {Urit.  Mtd,  Jvur., 
1883,  vol  ii.,p  68)  from  experiments  made  with  Dr.  Emerson 
Reynolds,  believes  the  precipitate  depends  ou  a  nice  ad- 
justment in  the  proportions  and  basisity  of  the  phos- 
phatio  salts  existing  in  urine,  and  gives  the  following 
equation  to  explain  what  liappens  when  heat  is  applied : 
2(Ca,H.PA)-hCan,P,0, 
=  Ca,PA("i8olublG)  4-  2CaH4P,OB(^8oluble) . 
On  cooling,  an  inverse  change  takes  place. 
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MaifWMum  PhotphaU  is  deposited  with  the  calcium 
pbofipbute,  aod  for  all  practical  purposes  they  may  he  con- 
sidered together.  To  separate  the  two  if  necesfiary,  am- 
moniura  oxalate  ia  added  to  the  urine  which  tlirowB  down 
the  lime  as  calcium  oxalate,  tluH  in  removed  hy  titration, 
and  ammonia  is  added  to  the  filtrate  which  precipitates 
the  magnesia  as  ammonium-raagnesinra  phosphate. 

The  clinical  significance  of  deposits  of  calcium  aud  mag- 
BMimn  phosphate  may  he  considered  witli  reference  to 
deposits  occurring  simply  from  an  alkaline  condition  of 
the  urine  without  any  excessive  elimination  of  the  earthy 
pbospliates,  and  those  due  to  excessive  elimination. 

Deposit  of  earthy  phosphates  without  oxcoBsive  elimina- 
tion. The  urine  is  alkaline  from  fixed  alkali,  and  is  turbid 
or  whey-like  from  the  deposited  phosphates ,-  or  if  the 
uriii2  is  clear  and  slightly  acid  when  passed,  it  hecomes 
tarhid  when  boiled.  The  alkalinity  in  these  oases,  since 
the  alkaline  phospliates  are  not  generally  increased,  ia 
mainly  due  to  the  bicarhouatcs  of  potash  aud  soda  being 
excreted  in  excess,  these  urines  consequently  efifervesce  on 
the  addition  of  an  acid  (see  Phosphaturia). 

Excess  of  earthy  phosphates,  not  however  always  de- 
posited. In  these  cases  the  amount  of  earthy  phosphates  is 
immensely  increased,  as  is  also  the  alkaline.  The  urine 
is  generally  alkaline,  aud  when  this  is  the  case  the  earthy 
phosphates  are  thrown  down  as  a  mealy  dense  precipitate. 
This  depositiou  ofteu  occurs  iu  the  bladder,  the  urine  first 
passed  being  clear,  the  last  portion  being  thick  aud  passed 
often  with  great  straining  and  irritation.  Frequently,  how- 
ever, tljo  urine  is  not  alkahne  but  acid,  so  that  no  deposit 
occurs,  and  till  a  quantitative  estimation  is  made  it  is  im- 
possible to  tell  that  phosphoric  acid  is  being  ehmiuated  in 
ixcess.  In  other  cases  the  two  conditions  alternate,  an 
le  reaction  with  deposits  of  phosphate  alternating 
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with  lii^li]y  acid  urine  depoBiting  uric  acid  and  urates  (see 
Polyuria  and  Phosphnturia). 

c.  Ammonium  Muf)  neat  urn  Phosjihate,  (NHjMgPOj.GHjO), 
is  formed  only  when  the  urine  becomes  alkahne  from 
volatile  alkali  (Qramouia).  This  oocura  whenever  fermen- 
tation takes  place  in  the  urinary  pasnages  (see  page  64). 
This  salt  is  also  called  triple  phosphate,  and  is   met 


Fig.  10.— Triple  pho»pbat«8. 

with  in  different  forms,  the  most  characteristic  being  as 
triangular  prisms  (fig.  10).  less  frequently  as  feathery 
crystals.  The  crystals  are  soluble  in  dilute  acids.  Altliough 
nsnally  found  in  alkaline,  still  they  are  sometimes  met 
with  in  slightly  acid,  urine.  In  these  cases  it  is  probable 
that  the  urine  contains  a  salt  which  reddens  Htmus  paper, 
but  which  is  not  a  free  acid.  A  mixture  of  calcium  phos- 
phate and  ammonium  magnesium  phosphate  fuses  under  the 
blow-pipe  into  an  enamel-hke  crust.  The  pathological 
conditions  that  lead  to  the  formation  of  triple  phospliate  in 
urine  will  be  found  described  in  the  section  on  stone  and 
gravel  (see  Calculus). 

ID.  Unoxidised  Phosphorus.— Although  the  greater 
part  of  the  phosphorus  eliminated  from  the  body  passes  out 
in  the  oxidised  form  as  phosphoric  acid  in  combination  with 
bases,  still  a  small  portion,  almost  imperceptible  under 
normal  conditions,  but  increased  in  some  pathological 
states,  or  by  the  influence  of  certain  kinds  of  food,  passes 
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off  by  tbe  uriue  unoxidisGd  in  combination  with  organic 
nbstancea,  in  the  form  of  lecitluu,  protagou  or  glycerin- 
pliOHpiiorio  acid.  This  can  be  indirectly  estimated  by 
boiling  the  urine  for  some  time  with  strong  nitric  acid, 
vhich  liberates  the  phosphorus  from  its  organic  combina- 
tion, and  oudises  it  into  this  form  of  phosphoric  acid,  and 
the  amount  of  phosphoric  acid  determined  by  the  usual 
method  {A^tjifrndU  I.,  No.  3).  Now  if  the  amount  of 
phosphoric  acid  has  been  previously  determined  in  au 
equal  sample  of  the  same  urine,  before  boiling  wifcli  nitric 
acid,  the  difference  bet\\'een  the  two  quantities  will  give 
the  amount  of  phosphoric  acid  derived  by  the  oxidation  of 
organic  phosphorus.  Thus  100  c.c.  of  urine  before  boiling 
with  nitric  acid  gives  0'172  grms.,  and  after  boiling,  0-183 
grms.,  then  the  amount  of  phosphoric  acid  derived  from  the 
organic  compoimds  weighs  ^011  grms.  Sotnischewsky 
(iTWtic/ir,/.  Phifx,  Ckemiet  Bd.  4,  §  215)  gives  a  more  exact 
prooesH,  as  follows.  The  twenty-foui-  hours'  urine  is  ren- 
dered alkalino  with  milk  of  hme,  and  precipitated  with  cal- 
cium chloride.  Filter,  evaporate  filti'ate,  and  extract  resi- 
due with  alcohol.  The  residue  not  dissolved  with  alcohol 
is  dissolved  in  water,  to  both  solutions  add  a  solution  of 
ammonia  and  magnesia,  and  allow  the  mixture  to  stand 
Urenty-four  lioura  in  order  to  remove  traces  of  tlie  inor- 
ganic phosphoric  acid  that  may  still  be  present.  Filter, 
reader  the  filtrate  strongly  acid  with  sulphuric  acid,  aad 
boil  for  some  time,  in  order  to  separate  the  glycerin- 
phosphoric  acid.  After  cooling,  solution  of  ammonia  is  to 
be  added,  when  on  standing  crystals  of  ammonium-mag- 
aeaam  phosphate  are  deposited,  these  are  to  be  collected 
and  weighed,  from  whence  the  amount  of  phosphoric  acid 
derived  from  the  organic  compounds  cau  be  deduced* 
Should  it  be  required  to  estimate  the  orgauic  compound  as 
lecithin,  the  crystals  of  ammonium-magnesium  phosphate 
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mnst  be  weighed  in  a  platinum  capanle,  whoee  weight 
known,  and  then  brought  to  a  white  heat,  till  a  glassy 
maas  in  left  at  the  bottom  of  the  capsule.  This  is  mag- 
nesinm  pyrophosphate,  which  must  be  carefully  weiglied  ; 
now  100  parts  of  pyrophosphate  are  equivalent  to  764-8 
parts  of  lecithin.  If  therefore  the  pyrophosphate  amounts 
to  0'02fi  grms.,  then  the  amount  of  lecithin  in  tlie  twenty- 
four  hours'  urine  will  be  1*9764  grms. 

Zuelzer  (op,  ctf.,  pp.  15-24)r  who  baa  paid  much  atten- 
tion to  the  clinical  and  pathological  significance  of  the 
unoxidised  phosphorus  in  urine,  observes  that  the  amount 
in  normal  urinos  is  quite  insignificant,  it  ie  increased 
however,  whenever  the  animal  is  fed  on  such  eubstancea 
as  brain,  glycerine,  butter,  etc.  Keeping  the  urine 
diminishes  the  amouut,  owing  no  doubt  to  the  oxidation 
that  occurs.  The  diseases  in  which  it  has  been  found  in 
the  largest  amount,  have  been  chyluria,  pernicious  ansB- 
mia»  dementia,  lesions  of  brain  substance,  diabetes  meUi- 
tus,  and  after  the  administration  of  chloroform.  L. 
Egmonnet  («/.  Pharyn,  %  7,  p.  184),  has  found  a  notable 
amount  of  glycerin-phosphoric  acid  in  the  urine  of  phthisi- 
cal patients,  and  that  the  livers  of  these  patients  contain 
often  aa  much  as  3*88  per  cent,  of  lecithin.  The  same 
observer  has  also  made  an  important  observation  on  the 
excretion  of  the  hypophosphites  by  the  urine.  Having 
injected  sodium  hypophosphite  into  the  veins  of  a  dog,  it 
was  fonnd  that  the  dose  was  eliminated  in  twenty- four 
hours  ;  part  as  phosphate,  and  the  remainder  aa  hypo- 
phosphite.  The  amount  of  phosphate  eUminated,  however, 
appears  to  increase  in  greater  ratio  to  that  of  the  h3rpo- 
phosphite,  in  proportion  to  the  increase  of  the  dose.  It  need 
hardly  be  said  that  the  subject  is  one  of  considerable 
clinical  and  pathological  importance,  and  the  estimation 
of  tlie  amount  of  lecithin  doily  passed  out  of  the  body  by 
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tbe  arine,  ought  to  afford  a  useful  indication  of  the  extent 
as  ■well  as  the  intensity  of  nerve  disintegration  in  certain 
morbid  conditions  of  the  nervous  system. 

20.  Sulphates. — Sulphuric  acid  in  the  body  combines 
chiefly  with  the  alkaline  oxides  of  potassium  and  sodium, 
and  to  a  small  extent  with  lime.  They  are  extremely  solu- 
ble, 80  that  the  sulphates  never  form  a  urinary  deposit. 
Sulphuric  acid  is  detected  by  means  of  barium  chloride,  to 
which  a  few  drops  of  hydrochloric  acid  should  be  added  to 
iiKSiire  complete  precipitation  of  the  sulphate.  This  pro- 
cesB  IB  used  for  their  quantitative  estimation,  (Appendix  I., 
No.  4).  The  amount  of  sulphuric  acid  passing  o£f  &om 
the  body  by  the  urine  in  the  twenty-four  hours,  is  about 
fi-5  grms.  to  8  grms.  The  quantity  is  said  to  be  in- 
creased by  a  meat  diet,  and  decreased  by  a  vegetable  one, 
but  this  is  misleading,  since  many  vegetables  in  common 
daily  use,  as  cabbages,  beans,  peas,  etc.,  contain  much 
enlphor,  and  onions  allyl  sulphide,  and  mustard  ally! 
sulpho-cyanide.  An  habitually  large  excretion  of  sul- 
phnrio  acid  with  excess  of  urea  indicates,  however,  a  pre- 
ponderance of  animal  food,  In  disease,  their  excretion  is 
increased  in  fevers,  in  acute  rheumatism,  meningitis  and 
pneumonia.  "When  carboHc  acid  has  been  taken  in  large 
quantities,  the  sulphates  may  entirely  disappear  &om  the 
urine,  being  converted  into  sulpho-carbolates. 

SI .  UnoxidiBed  Sulphur. — Only  a  small  portion  of  the 
sulphur  introduced  into  the  body  with  the  food  appears  in 
the  urine.  A  considerable  portion  passes  off  by  the 
bowels,  a  part  of  which  consists  of  the  sulphur  of  undi- 
gested food,  a  part  of  the  sulphur  of  the  altered  bile  acid 
(tuKTO-chohc),  one-fifteenth  of  which  Bidder  and  Schmidt 
hftye  shown  to  be  thus  disposed  of.  The  remaining  portion  of 
this  ftcid  is  reabsorbed  from  the  intestine,  and  the  greater 
part    undergoes    further    change  in  the    economy,  but 
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its  nJtiraate  fate  is  at  present  unknown.  Whilst  a  very 
small  portion  parses  off  by  the  urine,  and  can  be  recog- 
nised oven  in  health  (NaunjTn  and  Dragendorff)  by  the 
ordinary  testa  for  bile  acids,  and  lastly  a  Bmall  portion  of 
this  acid  is  partially  oxidised,  and  furnishes  the  sulphur 
product  originally  discovered  by  Ronalds,  and  which  in 
minnte  quantities  always  exists  in  the  urine.  A  portion 
of  the  sulphur  introduced  into  the  body  is  also  eliminated 
by  the  skin,  in  the  perspiration,  hair,  nails,  and  cuticle. 
The  amouut  of  unoxidiaed  Hulphur  that  passes  off  into  the 
urine  in  health  amounts  to  0*4  gnus.  To  estimate  it  we 
first  ascertain  the  amount  of  sulphuric  acid  present  as 
snlphate,  by  means  of  barium  chloride,  (Apprndia?  I.,  pro- 
oesB  4),  and  evaporate  an  equal  portion  of  the  same  urine 
to  dryness,  and  deflagrate  it  with  potassium  nitrate.  By 
this  means  the  unoxidisod  sulphur  is  converted  into  fml- 
phuric  acid.  This  is  estimated  by  barium  chloride,  the 
amount  of  sulphuric  acid  obtained  being  of  course  greater 
than  in  the  first  inBtauoe,  the  difference  between  the  two 
amounts,  being  tbe  amount  of  unoxidised  sulphur  present. 
The  clinical  and  pathological  significance  of  an  increase 
in  tbe  amount  of  tliis  unoxidised  Hulphur  in  the  urine  has 
not  been  determined.  It  is  observed  in  many  instances  of 
disturbed  hepatic  function,  as  well  as  in  organic  disease  of 
the  liver,  and  of  course  is  always  noted  in  cystinuria. 

22.  ChlorideB.—  Hydrochloric  acid  in  the  urine  is  chiefly 
found  in  combination  with  sodium,  and  to  a  less  extent 
with  potassium.  The  amount  varies  considerably  from  6 
to  8  gnns.  according  to  the  amount  of  salt  ingested. 
About  one- fifth  of  the  chloride  of  sodium  ingested  however 
appears  in  the  urine  as  chloride  of  potassium,  being 
decomposed  by  acid- potassium  phosphate  into  potassium 
chloride  and  acid- sodium  phosphate.  The  chlorides  being 
Bolnble,  they  never  appear  in  the  urine  as  a  deposit. 
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Evaporated  to  dryness,  however,  octohedral  crystals  and 
rhombic  plates  of  urea  and  sodium  chloride  will  be  formed. 
Solution  of  silver  nitrate  throws  down  tlie  chlorides  as  a 
white  cnrdy  precipitate  insoluble  in  excess  of  nitric  acid, 
but  soluble  in  excess  of  ammonia.  In  applying  this  test  to 
nrine,  it  is  necessary  first  to  add  a  few  drops  of  nitric  acid 
lo  prevent  the  deposition  of  the  phosphates.  Two  metliods 
are  employed  for  the  quantitative  determination  (Appendix 
L,  No.  5,)  that  of  Liebig  by  means  of  a  mercuric  nitrate 
BolntioD.  or  that  of  Mohr  with  silver  nitrate. 

The  chlorides  are  diomiished  in  all  acute  febrile 
diaeaaeH.  In  pneumonia  the  diminution  commences  at 
the  stage  of  hepatization,  they  reappear  gradually  aa 
resolution  sets  in.  Parkes  says  that  sometimes  they  may 
be  retained  some  days,  and  that  then  they  are  poured  out 
in  «uch  quantities  as  to  raise  the  specific  gravity  of  tlie 
orine,  although  the  water  is  increusiu}^  and  the  other  sohda 
decreasing.  In  acute  rheumatism  with  effusion  into  the 
joints,  and  in  exudative  pleurisy,  a  considerable  decrease 
is  likewise  noted.  The  decrease  in  these  diseases  is  mainly 
aoooanted  for  by  the  fact  that  the  exudation  material 
poured  ont  in  particularly  rich  in  chlorides.  In  ague 
during  the  cold  aud  hot  stages,  the  excretion  of  chlorides 
ifl  greatly  increased. 


Abnormal  Constttuekts. 


2d.  Serum  Albumin. — Serum  albumin  coagulates  at  a 
temperature  of  78'  to  76°  C,  this  is  its  chief  dintinguishing 
feature  from  all  other  forms  or  modifications  of  albumin, 
except  serum  globulin.  The  hmt  UM  therefore  can  be 
alono  rehed  upon  to  prove  the  presence  of  serum  albumin 
and  Beram  globulin,  the  most  important  forms  of  alba- 
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min  clinically.  Other  reagents  precipitate  it  from  nrine, 
of  which  those  most  frequently  in  use  are  nitric  acid,  picric 
rAcid^  potassio-merenric  iodide,  acid  Bolution  of  common 
Bait,  sodium  tuugstate,  and  potassium  ferrocyanidc  with 
acetic  acid,  but  as  these  also  give  reactions  with  other 
forms  and  modifications  of  proteid  bodies,  they  are  not  to 
be  reUed  on  except  as  showing  the  presence  of  a  proteid 
substance. 

In  testing  for  albumiu,  the  following  procedure  should 
be  adopted.  The  urine  should  be  rendered  perfectly  clear. 
If  alkaline  and  turbid  from  phosphates,  a  few  drops  of 
Hiluu  acetic  acid  are  to  be  added  till  the  urine  acquires  a 
sUght  acid  reaction  when  it  becomes  clear,  but  not  other. 
wise.  If  thick  from  deposited  urates,  the  urine  must  be 
warmed  to  a  blood  heat  (40*^  C),  when  the  deposit  dissolves. 
If  cloudy  from  mucus,  it  must  be  filtered. 

(1)  Heat  Test. — A  test-tube  is  then  tilled  with  the  urine, 
and  the  upper-third  heated  over  a  spirit  lamp,  and  the 
temperature  gradually  raised  to  the  boiling  point.  Coagu- 
lation occurs  just  before  ebullition,  and  varies  from  a 
mere  haze  to  a  dense  white  cloud,  made  up  of  masses 
of  coagulated  albumin,  which  does  not  redissolve  on  the 
addition  of  dilute  acetic  acid.  By  holding  the  test- 
tube  up  to  the  light  against  the  coat  sleeve,  the  slightest 
haze  in  the  heated  portion  may  be  distinguished  and 
contrasted  with  the  perfectly  clear  fluid  in  the  lower 
and  cold  portion  of  the  test-tube.  In  employing  this 
test  we  must  guard  against  three  fallacies,  a.  The  cloud 
may  be  mistaken  for  pliosphates,  it  can  however  bo  readily 
distinguished  by  the  addition  of  dilute  acid,  the  phosphates 
at  once  being  redissolved,  whilst  albumin  is  not,  h.  If  the 
urine  is  highly  alkaUne,  the  BDrumalbumin  may  be  converted 
into  alkah  albumin  (casein) ,  which  is  not  coagulated  by  heat, 
this  mistake  however  is  not  likely  to  arise  if  the  precaution  of 
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rendering  the  uriuo  acid,  as  previously  directed,  is  attended 
to.  If  however  it  has  boon  neglected,  the  addition  of  a 
drop  or  so  of  dilute  acid,  or  one  of  Dr.  OHver'a  citric  acid 
papers  will  convert  tlie  alkali  albumin  into  Herum  atbuuiiu, 
and  the  required  coagulatiou  will  tako  place,  r.  If  the 
mine  be  too  highly  acid,  the  albumin  will  be  converted 
into  acid  albumin  (syntonin)  which  also  is  not  coagulated 
by  heat,  in  this  case  a  drop  of  liquor  potassio,  or  one  of 
Dr.  Oliver's  sodium  carbonate  test  papers,  added  to  the 
mine,  will  convert  tlie  acid  albumin  into  senim  albumin, 
and  coagulation  will  occur.  It  is  rare,  however,  for  urine 
to  be  passed  so  highly  acid  as  to  change  the  albumin  into 
acid  albimiin,  when  it  occurs,  it  is  generally  from  using  a 
test-tube  which  has  been  imperfectly  cleaned,  and  contains 
a  few  drops  of  acid  on  its  sides  and  bottom. 

The  heat  test  thus  applied  affords  sufficient  indications 
for  clinical  purposes,  and  though  the  more  delicate 
reagents  ore  useful  in  determining  minute  quantities  of 
albumin,  especially  as  regards  the  ultimate  clearing  up  of 
an  attack  of  albuminuria,  they  should  never  be  entirely 
relied  on,  partly  because  tliey  sometimes  precipitate  other 
bodies  such  as  urates,  alkaloids,  peptone  mucin,  &c.,  and 
partly  because  in  themselves  they  do  not  discriminate  be. 
kweeu  the  modifications  and  other  forms  of  albumin.  It 
toatters  little  however  which  reagent  is  selected  bo  long 
as  heat  is  one  of  the  tests  cmxiloycd.  The  other  reagents 
bfisidea  heat  commonly  in  use  for  clinical  pur|)oses  are  : — 
(S)  Xitrk  Acid  {Hf Iter' $  Te^t), — About  thirty  drops  of  strong 
nitric  acid  are  placed  in  the  bottom  of  a  test-tube,  and 
then  an  equal  quantity  of  urine  is  floated  gently  over  tlie 
surface  of  the  acid,  at  the  line  of  junction,  a  zone  of  coagu- 
lated albumin  is  developed,  and  which  does  not  disappear 
"when  heated.  Nitric  acid  gives  this  reaction  as  well  with 
alkali  and  acid  albumin  as  with  serum  albumin,  but  not 
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Sornm  albumin  gives  to  its  solutions  a  specific  rotatory 
pover  for  light  of — 66%  the  polariscope  has  therefore  been 
proposed  for  its  detection,  but  there  are  many  difficullieB  in 
the  way  of  making  a  calculation  in  the  case  of  urine,  and 
it  could  only  be  available  in  the  hands  of  an  expert. 

The  procedure  for  making  an  exact  quantitative  esti- 
mation of  albumin  is  described  in  Appendix  I.,  No.  0.  In 
no  case  ought  the  rough  chnical  method  of  judging  the 
amount  from  the  depth  of  the  deposit  at  the  bottom  of  a 
test' tube  in  relation  to  the  amount  of  urine  to  be  relied  on  ; 
for  independently  of  the  fallacy  arising  from  an  individual 
sample  being  of  a  higher  or  lower  specific  gravity  than 
another,  it  must  be  remembered  that  urates  or  phosphates, 
together  with  mucus,  casts,  granular  debris,  etc.,  are  all 
liable  to  collect  together  at  the  bottom  of  the  tube,  and  so 
evell  the  balk  of  tlie  deposited  albumin. 

The  best  ready  method  for  determining  approximately 
the  amount  of  albumin  present  in  urine  is  Dr.  Oliver's,  in 
whlcJj  all  the  albumin  in  a  measured  portion  of  the  urine 
ifl  precipitated  by  a  test-paper,  and  then  the  opacity  is 
compared  with  a  prepared  standard  of  opacity,  which  is 
best  furnished  by  a  piece  of  ground-glass.  The  procedure  is 
M  follows : — The  test-tube,  which  ts  flattened  and  graduated 
into  twenty  divisions  of  ten  minims  so  au  to  hold  200 
minims,  has  twenty  minims  of  urine  placed  in  it  and  then  a 
test-paper  (potassio-mercuric  iodide  is  the  most  suitable),  is 
dropped  in.  The  contents  of  the  tube  are  well  shaken  and 
the  resulting  opacity  observed.  This  is  done  by  placing  a 
card,  on  which  lines  of  various  degrees  of  thickness  ore 
printed,  behind  the  test-tube.  If  the  opacity  complet{>ly 
obscures  the  lines,  we  may  dilnte  with  water  pretty  freely 
from  a  graduated  pipette,  at  first  say  up  to  six  measures 
or  40  minims  of  water,  shake  gently,  tikiug  caro  not  to 
froth  the  mixture.   Tlie  opacity  is  ag«in  observed  by  means 
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of  tho  printed  card,  if  the  opacity  is  still  greater 
that  given  by  opaque  glass,  the  standard  of  compari- 
son, then  water  must  be  added  one  division  (10  minims} 
at  a  time  till  the  opacity  of  the  urine  in  the  test-tube 
exactly  corresponds  with  the  opacity  of  the  standard  of 
the  ground-glass,  and  which  is  readily  observed  by  means 
of  the  lines  on  Uio  printed  card.  The  calculation  is  made 
by  multiplying  together  the  known  value  of  the  precipitant,  fl 
according  to  the  test-paper  used,  and  the  number  of  times 
the  volume  of  tho  urine  has  been  increased  by  dilution  ; 
thus,  in  the  case  of  the  mercuric  paper,  tfie  standard  of  opa- 
city  i$  oiie-teulh  per  cenUf  if  therefore  it  is  necessary  to  dilute 
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the  20  minims  of  urine  to  180  minims  then 
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per  cent,  of  albumin.    If  the  albumin  should  be  so  abundant 

that  tho  standard  of  opacity  is  not  reached  till  over  200 

minims  of  water  have  been  added,  the  test  should  be  Again 

repeated,  but  this  time  only  adding  10  minims  of  urine 

instead  of  twenty,  then  if  the  dilution  is  carried  to  1-40 

140  X  '1 

minims,  ^~  =  1-4  percent,  of  albumin.    When  the 

10 

linos  on  the  card  can  be  read  at  once  without  any  dilution  fl 
of  water,  the  quantity  of  albumin  is  below  one- tenth  per  cent. 
This  method  of  Dr.  Oliver's  is  one  of  the  most  valu- 
able additions  to  practical  urinary  work  that  lias  been  made 
for  sometime  past,  for  without  going  so  far  as  to  say  that 
it  gives  absolutely  correct  results  as  to  weight,  it  un- 
doubtedly furnishes  us  with  a  very  fair  approximate  idea  as 
to  the  variations  in  the  amount  of  albumin  taking  place 
from  day  to  day  in  tho  progress  of  a  case.  No  positive 
deduction  ought  to  be  made,  however,  from  either  the 
quaHtativo  or  quantitative  dctcriuination  of  albumin  in  a 
single  sample  of  urine,  the  quahtative  examination  should 
bo  extended  to  as  many  samples  as  possibloi  espcci 
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those  passed  on  first  rising  in  the  morning,  after  food,  and 
after  exercise  has  been  taken,  whilst  a  quantitative  deter- 
mination of  the  twenty-four  hours'  urine  ehoold  be  made  at 
least  once  a  week. 

24.  Paraglobulin. — Paraglobnlin  or  serum  globulin  is 
generally  found  in  urine,  associated  with  serum  albumin 
from  which  it  may  be  separated  by  the  addition  of  mag- 
ne«ium  sulpliate  to  complete  saturation.  The  precipitate 
is  filtered  off,  and  carefully  washed  in  hot  water  (75**  C) 
till  all  traces  of  sulphate  are  removed ;  the  filtrate  con- 
tains the  serum  albumin.  Paraglobuhn  can  also  be  obtained 
by  diluting  the  urine  to  twice  its  bulk  with  distilled  water 
and  passing  a  current  of  carbonic  acid  through  the  mix- 
ture ;  ahoold  the  urine  be  neutral  or  alkaline  it  will  be 
necessary  to  render  it  shghtly  acid,  by  means  of  a  few 
drops  of  dilute  acetic  acid.  Until  the  researches  of 
Hammarsten  it  "was  supposed  that  paraglobuliu  was  pre* 
MDt  in  only  small  quantities  as  compared  with  serum 
albumin,  and  its  presence  in  the  urine  was  entirely  over- 
looked. It  is  now  shown  that  in  blood  the  proportion  of 
aerum  globulin  to  serum  albumin  is  as  1  to  1*5,  and  in  the 
mine  it  is  sometimes  met  with  in  considerable  excess  of 
the  serum  albumin,  this  no  doubt  can  be  accounted  for  by 
the  fact  that  it  diffuses  more  readily  through  animal 
membranes  than  serum  albumin.  In  rare  cases,  which 
however  may  become  more  numerous  now  we  are  taught 
to  look  for  it,  paraglobulin.  may  appear  without  being 
asBociatod  with  serum  albumin.  I  have  seen  one  such 
ease  whose  "life"  was  declined  for  albuminuria  and  whose 
urine  when  first  examined  contained  an  abundance  of 
both  albumins,  but  on  a  subsequent  examination  only  gave 
a  trace  of  paraglobuhu.  As  a  rule,  however,  the  two  al- 
bumins are  always  associated ;  the  paraglobulin  has  been 
found  in  excess  in  the  following  class  of  cases,     fa)   In 
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the  intense  iiypersemia  following  cantbarides  poisoning, 
etc.  fb)  In  long  standing  cases  of  chronic  nephritis 
complicated  with  lardaceous  degeneration.  ^^^  In  the 
early  stchge  of  scarlet  fuver  nephritis,  especially  in  children. 
(d)  In  functional  albuminuria  associated  with  marked 
disturbance  of  tlie  di<j:e^tive  organs.  ^ 

2u.  Modified  Albumins. — Acid  albumin  or  Byntonin,  V 
and  alliali  albnmin  or  casein,  are  sometimes  observed  in  tJbe 
urine,  when  that  fluid  is  either  highly  acid  or  alkaline. 
They  are  not  separated  from  the  blood  in  this  form,  but 
are  produced  by  the  action  of  the  acid  or  alkali  respectively 
of  the  urine,  or  in  dirty  test-tubes,  on  the  ordinary  albumin. 
As  tliey  give  no  reaction  with  heat,  they  may  be  over- 
looked  unless  they  are  reconverted  into  ordinary  albumin, 
by  adding  an  alkali  or  acid  respectively.  For  this  pnr- 
X}06c  in  the  case  of  acid  albumin,  Uie  urine  is  ueutrahsed 
with  a  few  drops  of  sodium  carbonate  sohition,  carefully 
avoiding  excess,  and  then  heated,  or  better  still  by  dropping 
one  of  Dr.  OUver's  tiodium  carbonate  test-papers  into  the  hoi 
urine,  when  a  streak  of  albumiuous  opacity  will  follow  the 
paper  as  it  sinks  to  the  bottom.  In  the  same  way  with 
alkali  albumin,  we  ueutrahse  with  dilute  acetic  acid  and 
then  heat,  or  drop  a  citric  acid  test-paper  into  the 
urine  in  the  teBt-txibe. 

26.  Peptones. — Pex^tones,  or  peptone  like  bodies 
very  freqaeutly  to  be  met  with  in  the  urine,  both  associated 
with  albuminuria  as  weU  as  independent  of  it.  They 
give  no  precipitate  with  beat  or  nitric  acid,  but  do  bo  with 
picric  acid,  and  with  potaesio- mercuric  iodide,  the  precipi- 
tate being  soluble  when  heated.  Their  special  distinguish- 
ing teats  are : — 

(aj  Rosy-red  with  alkaline  solution  of  cupric  sulphate/ 
This  is  an  extremely  delicate  reaction,  and  to  obtain  it  satis- 
factorily, it  must  be  performed  in  the  manner  described. 
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■'h  Metiical  JanmaJ,  vol.  i.,  p.  6G9, 1888;  viz.,  a  drachm 
iiling's  solntion  is  placed  in  the  bottom  of  a  test-tube, 
and  then  a  drachm  of  the  urine  is  to  be  gently  floated  on 
the  sorface,  at  the  point  of  contact  a  zone  of  phosphates 
form,  whilst  jnst  above  this,  if  peptones  are  present,  a 
delicate  rose-coloured  halo  will  float.  Should  the  pep- 
tones be  mixed  with  serum  albumin  the  halo  will  be  mauve, 
if  only  albumin  is  present,  purple. 

fh)  Yellow  precipitate  with  acid  mercuric  nitrate 
(MLUon's  reagent)  and  potaf^sium  iodide ;  tliis  test  has 
been  devised  by  Dr.  Archer  Randolph  of  Philadelphia.  It 
18  based  on  the  fact  that  if  Millon's  reagent  be  added  to  an 
aqneons  solution  of  iodide  of  potassium,  a  red  precipitate 
of  merctmc  iodide  results,  if  however,  peptones  or  bile 
acids  are  present  the  precipitate  Is  yellow.  To  5  c.c.  of 
urine,  which  mu3t  be  cold  and  only  faintly  acid,  two  drops 
of  saturated  solution  of  iodide  of  potassium  are  added,  and 
then  three  or  four  drops  of  Millon's  reagent,  then  if  pep- 
tones or  bile  acids  are  present,  a  yellow  precipitate  fulls, 
the  question  as  to  the  presence  of  bile  acids  is  settled  by 
applying  tlie  special  tests  for  them.  The  test  ia  so  delicate 
fthat  it  has  been  able  to  detect  peptones  in  the  proportion 
of  1  to  17.000  of  water. 

(c/  A  bulky  flocculent  precipitate  with phospho-tungstate 
of  aodo,  this  test  is  much  used  in  Germany. 

The  process  for  the  separation  of  peptones  from  the 
urine  is  a  long  and  difficult  one,  and  as  it  would  Bcrvc 
fittie  practical  pur(>ose  here,  it  is  described  in  full  in 
CtiuucU  ChtmUtrtj,  p.  148. 

The  ocourrence  of  peptones  in  the  urine,  except  as  a 
rare  event,  has  been  doubted  by  Dr.  G.  Johnson,  but  the 
evidence  both  in  this  country  and  on  the  continent  goes  to 
show  that  their  presence  is  far  from  being  exceptional. 
Thus  the  observations  of  Hoffmei.ster,  {^eit,  j\   Physiol, 
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Chimie,  bd,  ir.,  §  260,  and  bd.  v.,  5  73),  Maixner  (Pino^«r 
Viertrljahrnsckf.f  bd.  cxliv.,  §  76),  and  Jaksch  {Zeit,  f.  KUn, 
Medicin,  bd,  vi.,  413,  1883)  have  shown  that  the  occur- 
rence of  peptones  in  nrine  is  far  from  uncommon,  for 
not  only  are  they  foimd  in  the  urines  of  persons  snffSer- 
ing  from  acute  septic  diseases,  as  t^'phus,  diphtheria,  ter- 
tiary syphilis,  small-pox,  cerebro-Bpiual  meningitis,  etc., 
but  they  appear  also  when  pus  or  inflammatory  exudations 
are  absorbed  in  any  part  of  the  body.  Thus  Jaksch  has 
found  peptones  in  urine  in  croupous  pneumonia,  twenty- 
four  times  out  of  twenty -nine  cases ;  in  four  cases  out  of 
five  of  pleuritic  effiision ;  and  twelve  cases  out  of  twelve 
cases  of  acute  rheumatic  effusion.  But  not  only  do  pep- 
tones appear  after  the  reabBorption  of  inflammatory  exu- 
dations in  the  bloody  hut  their  cliaracteristic  reactions 
develope  in  urine  whenever  young  cell  forms  are  formed 
in  excess  aJoug  any  portion  of  the  genito-urinary  tract,  so 
that  peptonuria  occurs  on  very  slight  irritation  of  the 
urinary  mucous  surface. 

Occasionally  they  are  found  associated  with  temporary 
or  intermittent  albuminuria,  of  these  I  have  met  with  two 
instances  in  which  the  albumin  would  be  present  in  one 
sample,  and  absent  in  another,  and  I  am  inclined  to  believe 
in  ti^ese  cases  the  albuminuria  and  pf^ptonnria,  were  depen- 
dent on  some  functional  derangement  of  digestion.  In  two 
other  cases,  peptones  were  present  without  any  albumin 
being  detected,  there  was  no  evidence  of  purulent  re- 
absorption  nor  of  pus  in  the  urine,  both  cases  pre- 
sented a  debilitated  appearance,  so  that  at  first  chronic 
Bright's  disease  was  suspected ;  my  friend  Dr.  Sansom  has 
informed  me  he  has  met  with  a  similar  case.  Again,  pep- 
tonuria may  result  from  decomposition  of  albumin  taking 
place  in  the  urinary  passages,  without  tJie  peptone  being 
derived  from  the  circulation,  since  any  albuminous  snb* 
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stance  may  be  courorted  into  peptone  by  prolonged  oontaot 
with  animal  or  even  vegetable  tissues.  Peptone  also  is 
formed  as  an  early  product  of  the  decomposition  of  proteid 
matter  by  bacteria.  It  will  tlius  be  seen  that  any  given 
case  of  peptonuria  requires  extensive  clinical  investigation 
in  order  to  determine  the  origin  of  these  bodies. 

27.  Hemi-albumose  (Pro'peptune).—VvO'^e^Uine  or 
para-peptono  is  one  of  tlie  bye-products  of  gastric  and  pan- 
creatic digestion.  According  to  recent  views,  the  initial  stage 
of  the  digestion  of  albumin  is  the  formation  of  anti-albumose 
and  hemi-albumose,  both  are  considered  as  para-peptonos, 
the  former  resembling  syntonin,  the  latter  corresponding 
to  what  was  formerly  known  au  Meissner's  peptone.  It  is 
this  last  product  that  is  occasionally  met  witli  in  urine^ 
sometimes  associated  with  true  peptones,  occasionally  by 
itself.  Dr.  Bence  Jones  first  drew  attention  to  the  pres- 
ence of  this  proteid  substance  aa  an  occasional  constituent 
of  urine,  having  found  it  in  a  case  of  osteo-malacia. 
Kuhne  (Zeittft.  far  Biologic,  xix.,  p.  209)  has  described 
a  case  of  osteo-malacia,  in  which  for  nearly  five  weeks  the 
pfttie&t  passed  urine  rich  in  hemi-albumose.  The  urine  de- 
poafeed  an  abundant  sediment  consisting  chie£y  of  urates 
and  this  proteid  substance.  He  gives  the  following  di- 
rections for  its  separation.  The  proteids  were  separated 
by  precipitation  with  alcohol,  and  the  precipitate  washed 
and  dried  at  a  low  temperature  ;  the  dry  residue  was  only 
partially  soluble  in  water.  The  roBiduo  insoluble  in  water 
was  again  extracted  with  water,  after  treatment  with  a  five 
per  cent,  solution  of  sodium  chloride.  The  a^jueous  solution 
of  pure  hemi-albumose  obtained  by  these  means,  coagulates 
when  warmed,  if  the  solution  is  free  from  every  trace  of 
acid  or  alkali,  if  these  are  present  even  in  the  smallest 
degree  coagulation  is  prevented.  Digested  with  pepsine, 
peptone  alone  is  formed.    Digested  with  trypsin  and  one 
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per  cent,  solution  of  sodium  carbonate,  after  some  days 
poptone/with  leucm  and  tyrosin.  are  formed.  Heated  with 
potash,  iudol  in  produced.  Boiled  with  sulphuric  acid 
loncin  and  tyrosiu  are  formed.  The  aqueous  solution 
gives  with  excess  of  sodium  chloride  and  acetic  acid  afl 
precipitate  which  is  soluble  ou  the  removal  of  the  salt. 
Oertels  {vhif  Ziemssen'a  Handbuch  der  TherapiCj  1884)  also 
found  this  body  in  the  urines  of  two  individuals,  out  oj 
thirty-three,  after  tho  ascent  of  considerable  heights.  Ini 
one  of  tho  others  serum  albumin  was  found, 

28.  Bile. — Wlieuever  the  discharge  of  bile  from  the  liver 
into  tlio  iutestines  is  interrupted,  a  yellow  tinging  (jaun- 
dice) of  the  skin,  as  well  as  of  the  other  tissues  and  fluids, 
takes  place,  owing  to  the  bihary  matters  being  carried  into 
the  circulation.  The  urine  thus  acquires  a  deeper  colour 
varying  from  a  darkish  yellow  to  a  colour  like  London 
Porter,  and  which  gives  a  yellow  stain  to  a  linen  rag  when 
dipped  into  it.  The  tests  for  bile  in  solution  are  those 
that  reveal  the  presence  of  the  bile  pigments,  and  the 
bile  acids. 

(1)  TJile-pi(pnmta  f  Gmelln's  Ttst),  A  few  drops  of  thej 
urine  are  i>laced  on  a  white  plate,  and  near  them  a  few 
drops  of  nitric  acid  to  which  a  drop  or  so  of  sulphuric  acid 
has  been  added.  Tho  two  fluids  are  then  slowly  inter- 
mixed by  means  of  a  stirring  rod,  when  if  bile-pigment  be 
present  a  play  of  colours,  of  which  green  is  characteristic, 
is  observed.  As  a  play  of  colours  without  the  develop- 
ment of  distinct  green  is  given  with  other  colouring 
matters,  if  there  is  the  shghtest  doubt  about  the  develop- 
ment of  the  green-tint  the  following  test  should  be  applied. 

(Marechalt^'  Teztj,  Float  a  few  drops  of  urine  upon  the 
surface  of  some  tincture  of  iodine  placed  in  a  test-tube  ; 
at  the  x>oiut  of  contact  of  the  two  fluids  a  deUoate  green 
colour  will  devolope  if  bile -pigment  is  present. 
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(2)  Bile  Acuis,—PetUnhoffcr's  Test  is  difficult  of  ap- 
^plicfttioa,  and  often  unsuccessful  when  applied  after  the 
manner  described  by  most  authors.  I  have  found  the 
method  devised  by  my  friend  Mr.  Francis,  formerly  De- 
moubtrator  of  Chemistry  at  Charing  Cross  Hospital, 
however,  most  satisfactory  for  clinical  purposes,  and  it 
Las  never  failed  to  demonstrate  the  presence  of  bile  acids, 
if  present.  The  method  is,  floating  the  suspected  urine  on 
the  surface  of  sulx^ho-saccharic  acid.  The  latter  he  directs 
to  be  made  as  follows.  Thirty  grains  of  glucose  dried 
over  a  water-bath,  and  when  quite  cold  to  be  dropped  into 
half  an  ounce  of  strong  sulphuric  acid.  If  the  glucose  is 
quite  dry  no  carbonization  occurs,  and  a  delicate  straw- 
coloured  Uquid  is  the  result,  and  which  will  keep  for  several 
days  in  a  closely  stoppered  bottle  excluded  from  the  light. 
A  drachm  of  this  placed  in  the  bottom  of  a  test-tube,  and  an 
equal  quantity  of  urine  floated  on  tlio  surface,  will  give  the 
characteristic  purple  reaction  if  bile  acids  are  present. 
If  there  is  no  time  to  prepare  the  sulpho-saccharic  acid, 
ordinary  glucose  or  honey  does  as  well.  About  five 
grains  of  this  is  added  to  a  drachm  of  urine,  and  the  mix- 
ture Hoated  over  the  surface  of  strong  sulphurio  acid,  in 
this  case,  however,  more  carbonization  occurs,  which  ob- 
ficnres  the  development  of  colour  reaction,  than  is  the  case 
with  the  &rst  method. 

In  cases  of  doubt  the  bile  acids  should  be  separated  &om 
the  urine  for  the  purpose  of  testing.  To  do  this,  evaporate 
the  urine  to  a  thick  syrup  and  treat  with  ordinary  alcohol. 
Evaporate  this  aloohoHc  solution,  and  treat  the  residue 
vith  absolute  alcohol.  Evaporate  tbi«  solution  and  dis- 
solve  residue  in  water.  Precipitate  with  yimitral  lead 
acetate  and  filter.  Dissolve  the  precipitate  in  alcohol  and 
decompose  with  sulphydric  acid.  Filter  on  standing,  the 
filtrate  will  deposit  crystals  o(  </lycucholic  acid.   The  filtrate 
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which  was  separated  hy  filtration,  after  the  precipitation 
with  neutral  lead  acetate  is  now  treated  with  basic  lead 
acetate.  The  resulting  precipitate  is  then  treated  in  the 
same  way  ub  directed  for  glycohoUc  acid  when  taurochoUc 
acid  will  separate  out.  This  process  it  is  said  willdetectthe 
presence  of  bile  acids  when  0*001  per  cent,  are  present  in 
the  urine. 

For  the  spectroscopic  examination  of  bile-pigment  in 
urine,  and  the  spectrum  of  Fettenkoffer's  test,  see  Colour- 
ing  Mattas  of  Urine. 

Jaundice  was  formerly  regarded  as  being  either  Hama' 
togenoui  or  Heptogenous  in  character,  and  many  patholo- 
gists were  led  to  regard  the  presence  or  absence  of  bile 
acids  as  a  diagnostic  point,  being  present  in  the  latter  but 
not  in  the  former.  No  such  distinction  can  be  made, 
since  we  have  increasing  evidence  to  show  that  all  forma 
of  jaundice  are  more  or  less  heptogenons  in  character, 
and  that  in  the  so-called  jaundice  arising  from  blood 
poisoning  (acute  yellow  atrophy,  phosphorus  poieouingr 
pyemia,  etc.,)  there  is  a]wH.ys  sufficient  catarrh  of  the 
finer  gall -ducts  to  account  for  the  jaundice.  So  that 
though  thita  form  of  jaundice  is  primarily  caused  by  a 
morbid  condition  of  the  blood,  which  leads  to  catarrh 
of  the  finer  hepatic  ducts,  it  is  absorption  of  bile  al- 
ready formed  by  the  liver  cells,  which  causes  the  jaun- 
dice, and  not  as  was  formerly  supposed  the  conversion  of 
hemoglobin  into  bile-pigment  in  the  circulation.  Traces 
of  bile  acids  are  to  be  found  according  to  NaunjTU  and 
Dragondorff  in  normal  urines.  In  the  urines  of  dogs,  as 
likewise  bile-pigments,  they  are  even  more  abundant,  and 
very  slight  disturbances  load  to  their  increase  ;  an  import- 
ant fact  with  regard  to  any  deductions  made  from  experi- 
ments on  these  animals.  In  cases  of  jaundice  when  there 
is  no  destruction  of  hver-tissne,  the  bilo  acids  at  first  are 


I 


BLOOD. 


115 


conslilei'ably  increased^  gradually  declining  as  the  case 
progresses^  till  they  often  cease  to  appear.  In  jaundice, 
AMOciated  with  great  destruction  of  liver  tissue,  as  in  acute 
yellow  atrophy,  rapidily  growing  cancer,  etc.,  though  they 
may  be  present  at  an  early  Btage,  they  soon  disappear,  and 
as  the  process  is  nsaally  rapid,  may  not  be  observed  at  all 
daring  the  Ulness.  The  presence  or  absence  &om  the 
urine  of  the  bile  acids,  does  not  distinguisli  the  natnre  of 
the  jaundice  but  only  the  stage  it  has  reached.  As  discolor- 
ation of  the  urine  is  one  of  the  earliest  indications  of  the 
general  tinging  of  the  tissues  and  fluids  with  bile,  so  is 
h  (he  first  to  disappear  when  the  obstruction  to  the  flow 
ofbOo  into  the  intestines  is  removed,  and  tho  urine  be- 
comes clear  long  before  the  deposited  bile-pigment  is  re- 
moved &om  the  skin  and  conjunctiva. 

29.  Blood. — Blood  may  pass  into  the  urine  from  any  por- 
tion of  the  gcnito-urinary  tract,  and  tho  colour  it  imparts 
lo  that  secretion  depends  on  the  amount.  A  very  minute 
Irftoe,  one  part  in  1500,  will  give  decided  smokiness,  and 
one  part  in  500  a  bright  cherry-red ;  urine  containing 
blood  is  more  or  less  albuminous,  according  to  the  amount 
of  blood  effused.  Apart  from  the  coloration,  blood  is  re- 
eognised  by  the  following  tests. 

«•  Ukroscopic, — Blood  corpuscles  are  recognised  tmder 
fhe  micro&cope  by  their  peculiar  bi-con- 
cave  form  and  yellowish  tiut.  They 
may,  however,  vary  in  shape.  If  tlie 
oiine  is  moderately  acid,  they  retain 
their  natural  form  for  a  cousideruble 
time,  but  finally  become  jagged  at  the 
edges,  lose  colour,  and  do  not  adhere  to 
gether.  In  dilute  urines,  the  corpuscles 
become  swollen  and  their  concavity  disappears.  In  alka- 
line onnes,  the  colouring  matter  soon  dissolves  out. 

1% 


Plo.  11.— Blood-ooi^ 
puscloa  in  uriQC. 
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6,  Spectrwtenptc. — A  small  (juantity  of  urine  oontaining 
blood  is  placed  in  a  tnhe,  and  placed  in  the  slit  of  the 
spectroscope,  distilled  water  is  then  added  till  tlie  spec- 
trum beoomes  qnite  clear,  except  between  d  and  e,  where 
there  is  an  intensely  dark  space.     On  further  dilution  this 
gradually  clears  up,  leaving  two  bands,  one  near  d,  with 
well  defined  edges,  and  the  other  near  k,  broader^  less 
shaded  and  defined  at  the  edges.    These  bands  are  charac- 
teristic of  oxy-hsmoglobin  ;    by  the  addition  of  redacing 
agents,  these  two  bonds  are  replaced  by  one  broad  band 
with  diffuse  edges,  midway  between  n  and  e,  this  is  reduced 
hcemoglobin.     If  the  urine  has  tindergone  decomposition 
then  we  may  have,  if  the  urine  is  acid,  the  spectrum  of  add 
hsDmatin  which  gives  one  broad  band  between  c  and  d,  but 
nearer  to  c.      If  the  urine  is  alkaline,  then  we  may  have 
the    spectrum    of  alkaline   hffimatin,    this   band  instead 
of  being  nearer   to    c,  approaches   nearer   to    d,   whilst 
the  blue  end  of  the  Gpectrum   becomes  more  obscure. 
In    some    iuHtsnccs   ospociaUy   in    hemoglobinuria »   the 
spectrum     of    methfemoglobin    will    be    observed,    this 
closely   resembles  that  of  acid  htematin,   for  which  it 
has  been  often  mistaken,  it  is  however  midway  between 
c  and  D,  whilst  in  acid  hiematin  the  band  approximates 
closely  to  o. 

c.  Wnnin  Crtjstah. — Boil  the  urine  in  a  test-tube  to  pre- 
cipitate any  albumin  present,  adding  liquor  potassie  to 
throw  down  the  earthy  phosphates.  Collect  the  pre- 
cipitate which,  if  blood  be  present,  will  be  tinged  red,  dry  it 
and  treat  it  with  alcohol  containing  sulphuric  acid.  This 
solution  contains  liif-mittiu.  Evaporate  this  solution,  and 
tlien  add  a  few  grains  of  common  salt,  place  the  residue 
on  a  glass  slide,  add  a  drop  or  two  of  glacial  acetic  acid 
cover  the  mixture  with  a  thin  glaes'shp,  and  gently  heat 
the  whole.      Examine  when  cold,  when  minute  bluish' 
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crystals  of  hsmiu  will  be  found  dispersed  through  the 
ae. 
d.  Guaiacwn  r«rt.— Place  a  drachm  of  tluctore  of  guaiocum 

a  teet-tnbe,  then  add  a  drop  of  the  suspected  uriue,  aud 

n  float  on  the  surface  an  ethorial  sohition  of  hydrogen 
xide ;  if  blood  is  present  a  blue  riug  will  iimuediately 
rm  at  the  junction  of  the  etherial  solution  and  theguaia- 
com.  This  is  an  extremely  dehcate  test  for  blood  when  pre- 
sent, but  as  other  substances  besides  blood,  that  may  be 
present  in  urine,  give  the  reaction,  it  is  not  to  be  reUed  on 
as  sole  evidence  as  to  the  presence  of  blood. 

Two  forms  of  bloody  urine  are  recognised  clinically. 
(1)  Hematuria  in  which  the  colouring  matter  is  associated 
with  the  red  corpuscles  ;  (2)  hiemoglobinuria,  or  hfemina- 
toria,  in  which  the  blood  corpuscles  are  absent. 

(1)  ILematubia." — Xejthntis.  Frequent  in  early  stages  of 
acute  nephritis,  urine  smoky  to  reddish-brown,  blood  uni- 
formly difiuBed  through  the  urine  which  is  generally  acid. 
Excess  of  albumin,  hyaline  and  epithelial  casts,  dropsy ; 
less  frequent  in  sub-acute  nephritis,  and  only  then  attend- 
ant on  fresh  exacerbations  of  the  disease ;  uncommon  in 
chronic  nephritis,  and  then  only  of  incidental  occurrence 
in  common  with  hiemorrhages  from  other  mucous  surfaces. 

CalculoM  pyelitis.     Often  considerable  after  exercise,  di- 

nishing  when  the  patient  is  kept  quiet  in  bed,  when  only 
R  few  blood  corpuscles  may  be  found  by  the  microscope. 
Blood  uniformly  diffused  through  the  urine  which  is  gen- 
erally acid.  Pus  cells  always  present  in  the  urinoj  and  the 
amount  of  albumin  proportionate  to  the  amount  of  blood. 
Generally  accompanied  with  cohc  and  reti'actiou  of  testicle 
on  the  side  aHectiid.  Kfflmaturia  may  occur  in  other  forms 
of  pyehtis,  besides  that  due  to  calculus  in  the  kidney,  but 

rarely  severe  or  persistent. 

Cancer  of  KiJnet/.     Haemorrhage  often  very  profuse  with 
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large  clots,  aud  fibrinous  moulds  of  ureters,  etc.  Oenerally 
accompanied  with  swelling  in  the  loin,  rapidly  increasing 
in  eize.  Largo  caudate  cells  of  swollen  columnar  epitLe- 
lium  from  pelvis  of  kidney  often  present,  may  be  taken 
for  cancer  cells.    Urine  generally  acid. 

Disease  of  Bladder,  Prostate  and  \  Urethra  from  cys- 
titifl,  abocss,  cancer,  stone,  gonorrhoea,  etc.  Blood  often 
profuse,  and  the  urine  containing  much  mucus.  In  many 
cases  the  urine  fir^t  passed  is  clear  or  at  the  most  only 
smoky,  but  towards  the  cud  of  micturition  becomes  more 
and  more  bloody.  If  due  to  stone  or  cancer,  the  mass 
can  usually  be  detected  by  sounding.  The  urine  is 
generally  thick  with  muco-pua,  and  is  often  alkaline. 

Morbid  conditiojis  of  the  Blood,  as  in  scurvy,  purpuric 
small-pox,  measles,  enteric  fever,  rheumatism.  In  rare 
oases  hiemflturia  has  been  known  to  precede  an  attack  of 
frank  gout,  and  in  a  markedly  intermittent  form  as  asso- 
ciated with  a  malarial  taiut.  In  these  cases  though  the 
hffimorrhage  may  he  profuse,  clots  rarely  form  in  tlie  urine. 

Heart  Diicas/'.  Heemflturia  sometimes,  though  rarely, 
ooours  in  valvular  disease  of  the  heart,  consequent  on  the 
Tenons  congestion. 

Endemic  Hamntnna,  The  urine  deposits  dirtyish- white 
fiocculent  matter,  containing  short  filaments  of  brownish 
colour  and  soft  consintence,  and  larger  reddish  masses  like 
blood  clota,  also  highly  refractive  bodies,  which  may  be 
identified  as  the  ova  of  the  Bilharzia  hiematobium. 

(2)  ELemoqlobinuru. — ^lu  these  cases  the  urine  contains 
the  colouring  matter  of  the  blood,  but  not  red  corpuscles. 
It  is  probable  that  the  colouring  matter  is  dissolved  out 
from  them  in  the  blood,  veiy  likely  the  change  occurs  in 
the  liver  (see  Functional  Albuminuria)*  The  urine  has  a 
port  wine  colour,  and  is  usually  passed  clear.  It  is  al- 
ways albuminous.      On  standing  it  deposits  a  brownish 
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icnt  consistLag  of  tube  casts,  epithelium,  crystals  of 
kte  of  lime,  and  crystals  of  hfematin  have  been  ob- 
Mrred*  The  spectrum  of  this  urine  often  exhibits  the 
presenco  of  methtemoglobin,  in  addition  to  that  of  oxy- 
hemoglobin. The  attacks  are  paroxysmal,  and  preceded 
by  chills,  and  are  generally  accompanied  by  a  feeling  of 
nausea,  epigastric  pain,  and  slight  jaundice. 

SO.  Su^ar,  CaHnO,  (Glucose), — Normal  urine  contains 
minute  traces  of  glucose,  about  *05  grm.  being  passed  in 
the  twenty-four  hours.  This  quantity  may  be  enormously 
increased  by  circnmstances  which  disturb  the  hepatic  func- 
tion, so  that  the  amount  passed  out  of  the  system  daily  can 
soint'times  be  measured  by  ounces.  When  the  drain  of 
sugar  from  the  body  is  persistent  or  is  only  held  in  check  by 
)t,  the  disease  is  termed  "diabetes  mcllitus,"  when,  how- 
',  the  sugar  is  present  in  smaller  quantities,  and  disap- 
on  treatment,  the  derangement  is  spoken  of  as  "  gly- 
ia."  The  tests  for  sugar  in  urine  are  numerous,  but 
'ill  only  be  necessary  to  consider  three,  those  must 
generally  in  use,  at  length,  merely  enumerating  the  others 
which  may  be  employed  as  confirmatory,  or  employed  if 
by  any  chance  the  others  are  not  obtainable. 

(1)  Alkaline  Copfter  TeH. — This  test  is  based  on  tlie  fact 
that  alkaline  solutions  of  glucose  possess  the  property, 
when  heated,  of  reducing  salts  of  cupric  oxide  to  cuprous 

I  oxide ;  the   cuprous  oxide  being  deposited  as  a  red  pre- 
■ipitate  at  the  bottom  of  the  tube  or  flask ;  thus  : — 


Glucose. 
2C5HUO, 
GlacoBC. 
=  2C,HnOe 


PotAuIum  Hydrate.    Cupric  Sulphate. 

+    2KH0      +     aCuSO* 

PotaBfllum  SulpbAtc.     Cuprous  Oxtde. 

+   2KHS0,     +      Cu,0 


This  test  ia  known  as  Tronwier's;  as,  however,  certain 
organic  substances  if  present  in  excess  in  the  urine  may 
cause  the  precipitate  to  rcdissolve,  it  is  necessary  for  urino 
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testing  to  employ  a  substance  which  will  prevent  thia 
taking  place,  and  this  is  done  by  adding  tartaric  acid  in  the 
form  of  RocLelle  salt,  sodio-potassium  tartrate,  to  the  al- 
kaline copper  solution  (see  Appendix^  No.  7),  the  reagent 
thus  prepared  is  known  as  **  Fthlinga  test  solution." 

There  are  many  modifications  of  Fehling's  test  solution, 
notably  those  of  Pavy  and  Piffard,  but  they  are  all  based 
on  the  same  principle,  and  consist  of  cupric  sulphate  with 
a  caustic  alkali,  and  a  tartrate  of  soda,  potash  or  anunonia. 
These  solutions  are  used  both  for  the  quahtative  and 
quantitative  determination  of  sugar.  For  the  qnalitativQ 
estimation  of  sugar,  the  procedure  is  as  follows. 

Place  two  cubic  centimetres  of  Fehling's  solution  in  a 
test-tube,'^  and  carefully  heat  to  the  boiling  point,  then 
set  it  aside  for  a  short  time  till  nearly  cool ;  if  no  deposit 
ensues  on  coohng,  it  shows  the  solution  is  in  good  order. 
The  temperature  is  again  raised  to  boiling  point,  and  then 
one  drop  of  urine  is  to  be  added,  if  sugar  is  present  in  any 
amount  a  yeUow  precipitate  will  form,  which  will  become 
redder  by  exposure  or  prolonged  heating.  If  only  a  very 
small  quantity  of  sugar  be  present,  the  colour  will  be 
greenisli  rather  than  yellow,  in  this  case  a  drop  or  ao  more 
urino  must  be  added  when  the  characteristic  yellow  colonr 
■will  develop.  In  applying  this  test,  the  following  precau- 
tions must  be  observed,  (a)  That  the  solution  is  in  good 
order ;  by  keeping  the  tartaric  acid  is  converted  into 
racemic  acid,  which  has  the  power  of  reducing  copper 
when  heated,  the  test  solution  should  therefore  always  be 
tried  in  the  manner  directed  above  before  the  urine  is 

*  Since  (he  teat  liquids  keep  better  when  the  cupric  solution  Is 
preserved  distinct  from  the  alkaliue  tartrate  solution,  it  is  advisable 
not  to  mix  them  till  required,  but  store  them  in  separate  bottles  and 
then  for  qualitative  testing  to  add  one  cubic  centimetre  of  cupric 
solution  to  one  cubic  centimetre  of  alkaline  tartrate  solution. 
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addfid.  fh)  To  avoid  adding  an  excess  of  nrine,  Bince 
exce«B  of  sugar  diBsolves  the  suboxide,  and  instead  of  a 
precipitate  we  get  only  a  reddish  yellow  solution. 
fe)  Uric  acid  and  krcatinin  when  in  excesfl  have  the  power 
of  reducing  Fehling's  solution,  if  any  doubt  exists  as  to 
whether  the  reduction  ie  due  to  this  cause  or  to  sugar, 
lead  acetate  rnnst  be  added  to  the  urine  before  testing, 
this  precipitates  the  uric  acid,  etc. ;  if  therefore  the  reduc- 
tion was  due  to  these  substanceSf  no  reaction  w^ill  occur 
after  their  precipitation  and  removal  by  filtration.  Besides, 
uric  acid  gives  no  reaction  with  either  the  indigo-cannino 
or  the  yeast  test,  (dj  Although  inosite  does  not  reduce 
Fehling's  solution,  an  olive-g^een  cloudy  precipitate  is 
separated,  which  may  be  mistaken  for  that  given  with 
nrine  containing  only  a  trace  of  sugar,  it  may  be  distin- 
finished  however  by  the  fact  tliat  if  the  precipitate  caused 
by  inosite  be  removed  by  filtration,  And  the  filtrate  again 
boiled,  the  same  greenish  cloud  will  again  form.  Inosite, 
however,  according  to  Dr.  Oliver,  (Op.  al.,  p.  92)  reduces 
indigo-carmine.  The  following  medicinal  agents  give  a 
reaction  with  Fehhug;  unoxidised  phosphorus,^  ammo- 
nium sulphide,**  iron  sulphate,®  gallic*  and  tannic**  acids, 
gelsemium,  chloroform,  resin.  Those  substances  marked 
with  an  asterisk,  according  to  Dr.  Oliver's  careful  experi- 
ments, give  reaction  with  indigo-carmine  and  picric  acid 
u  well,  (e)  Urine  containing  an  excess  of  earthy  phos- 
phates when  added  to  the  alkaline  copper  t;ohition,  will 
throw  down  gre}ash  flocks  of  precipitated  phosphates,  they 
are  readily  distinguished,  however,  from  the  precipitate  of 
reiluced  copper  by  the  absence  of  any  tinge  of  red  or  yel- 
low, and  by  their  floating  in  the  clear  bluish-green  solution. 
(ff  In  all  cases  the  urine  should  be  freed  from  albtimin, 
if  present,  before  applying  the  test. 
For  bedside  purposes,  the  cuprio  test  can  be  applied  by 
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means  of  Dr.  Oliver^s  prepared  papers,  or  Dr.  Fav] 
pellets,  or  as  I  suggested  in  1880,  {Lancet,  vol.  ii.,  p.  192), 
in  small  glass  capsules,  each  containing  one  cubic  centi- 
metre of  Feliliug's  solution,  supplied  by  Martindalo,  New 
Cavendish  Street. 

The  quantitative  determination  of  sugar  by  means  of 
Feliling's  solution  is  deKcribed  in  Ajfpendix  I.,  No.  7. 

(2)  Indujo- Carmine  Test. — Tbis  has  lately  been  re-intro- 
duced by  Dr.  Oliver,  and  he  has  made  it  readily  available 
by  means  of  his  specially  prepared  test  paper.  It  is  based 
on  the  fact  tliat  glucose  and  certain  carbo-hydrates  when 
heated  in  the  presence  of  an  alkali,  have  the  power  of  re- 
ducing indigo-blue  to  Indigo- white,  thus  ; — 

Indieotin.  Indigo- White. 

2(CaH,N0)  +  H,  =  CxoH^^NA 
To  apply  this  test,  render  the  urine  alkaline  by  means  of 
a  little  sodium  carbonate,  and  then  add  a  few  drops  of 
fiulpho-indigotato  of  sodium  (indigo-carmine),  and  then 
heat  in  a  test-tube,  care  being  taking  not  to  boil  or  shake 
the  fluid,  after  a  while  the  blue  solution  changes  colour 
passing  rapidly  from  blue  to  violet  to  red  and  ^ally  to  a 
pale  yellow  or  white ;  on  shaking  the  mixture  the  bine 
colom'  is  restored,  owing  to  the  reconversion  of  the  indigo- 
whito  to  indigo-bluo  under  the  influence  of  oxygen.  As 
the  solutions  reijuired  for  this  test  undergo  a  gradual 
change  on  keeping,  Dr.  Oliver's  prepared  test-papers,  which 
ore  very  stable  if  kept  dry,  are  the  beet  for  its  apphcation, 
A  paper  charged  with  indigo  and  sodium  carbonate  ia 
placed  in  a  test-tube  and  covered  with  distilled  water 
(spring  water  will  do  but  if  very  hard  the  solution  is  not 
clear  though  it  does  not  interfere  with  the  reaction),  and 
then  apply  heat,,  till  the  fluid  in  the  test-tube  is  deeply 
blue.  Then  add  one  drop  of  urine  and  boil  for  about  ten 
or  twenty  seconds,   then  raise  the  test-tube  above  the 
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^arae  of  the  spirit  lamp  so  that  the  mixtnre  is  Icept  hot, 
bat  does  not  boiJ,  taking  care  also  not  to  shake  the  iluid, 
and  in  a  short  time  (about  five  seconda  if  the  quan- 
tity of  sugar  is  large,  over  twenty  grains  to  the  ounce, 
and  thirty  to  sixty  seconds  if  small),  the  change  of 
colonr  will  take  place ;  now  shake  the  inbo  and  the  blue 
colour  will  be  restored.  Should  the  urine  be  highly  acid, 
or  the  water  in  which  the  indigo  is  dissolved  be  very 
hard,  it  is  advisable  to  add  a  little  more  alkali,  which  can 
be  done  by  dropping  into  the  mixture  an  extra  sodium 
carbonate  paper.  This  precaution  is  necessary  as  in  a 
Cfifio  of  diabetes  in  which  there  was  an  excess  of  sugar, 
and  the  mine  highly  acid,  I  failed  to  get  the  reaction  till  I 
had  made  this  addition.  In  canying  out  this  test^  as 
indeed  in  all  Oipalytical  procedures,  it  is  important  to  see 
that  the  test-tubes  are  perfectly  clean,  since  a  trace  of  nitric 
acid,  hquor  potaseie,  Fchling's  solution,  or  decomposing 
nrine  may  modify  considerably  the  reaction.  The  indigo 
test  is  not  only  useful  in  itself  for  determining  the  presence 
of  sugar  bat  is  a  valuable  supplement  to  Fehling's,  since 
the  latter  is  reduced  by  uric  acid  and  krcatinin  whereas 
the  indigo  test  is  unaffected.  It  is  also  useful  in  de- 
termining a  small  amount  of  sugar  in  the  presence  of 
much  albumin,  pus,  blood,  etc.,  siucc  these  bodies  do  not 
interfere  with  the  reaction,  as  is  tlie  case  with  Fehling's 
solution,  before  the  application  of  which  they  have  to  be 
removed. 

(8)  FermtntoHon  7V«t, — This  requires  time,  but  is  an  ex- 
tremely valuable  test  especially  as  affording  a  rough 
clinical  indication  of  the  amount  of  sugar  present.  For 
this  purpose  the  differential  process  recommended  by 
Roberts  is  the  one  usually  employed,  and  is  as  follows  : — 
The  urine  ia  collected  for  twenty-four  hours  and  carefully 
UMasured,  and  four  ounces  of  this  is  taken  and  placed  in  an 
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oight-onnce  bottle  together  with  a  small  piece  of  yeaBt^ 
and  in  another  bottle  of  the  same  size  a  similar  quantity 
of  urine  but  no  yeaet.  The  two  bottles  are  now  to  be  put 
aside  in  a  warm  place  for  twonty-foor  hours,  and  after  the 
lapse  of  that  period,  the  contents  of  each  having  been 
poured  into  two  urine  glasses  their  respective  specific 
gravities  are  to  be  taken.  7'Ju  difference  of  each  degree  loat 
in  tlu  urine  which  has  the  i/east,  indicates  the  pretence  of  one 
(/rain  of  suffar  in  every  fluid  ounce  of  urine.  For  example,  if 
a  patient  passes  160  ounces  of  urine  in  the  twenty-fonr 
hours  ;  and  the  specific  gravity  of  the  urine  in  the  bottle 
without  the  yeast  is  1'042,  and  in  the  bottle  with  yeast 
1 'OSS  or  nine  degrees  less  (which  represents  tlie  loss  oc- 
casioned by  the  formation  of  carbonic  acid),  then  as 
each  degree  lost  represents  one  grain  of  sugar ;  the  160 
ounces  multiplied  by  9  gives  1440  grains  of  sugar  passed 
in  the  twenty -four  hours.  If  French  measures  are  em- 
ployed, then  each  degree  of  specific  gravity  lost  represeuta 
0'219G  gramme  of  sugar  in  every  100  c.c.  of  urine. 

In  employing  this  test  it  is  advisable  to  use  a  urinometer 
with  a  long  index,  so  as  easily  to  read  otl  the  variation  in 
the  number  of  degrees,  and  always  to  use  the  same  in- 
strument in  recording  the  observations  in  any  given  case,^ 
since  these  iustniments,  especiaUy  those  that  have  been  in 
long  use  in  hospital  wards,  rarely  accord  ^nthone  another. 
If  these  particulars  are  attended  to,  very  close  results  will 
be  obtained,  quite  sufijcieut  to  show  the  daily  variations  in 
the  amount  of  sugar  as  influenced  by  diet,  etc.,  although  it 
ie  advisable  from  time  to  time,  say  once  every  fortnight  to 
make  a  correct  determination  by  means  of  Fehhng's  stand- 
ard solution. 

If  definite  results  have  been  obtained  by  means  of  the 
alkaline  cupric  test,  the  indigo-carmine  reaction,  and  by 
fermentation,  our  enquiry  need  not  be  carried  further  as 
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these   tests   are   in  themselves  conclnsivCf   and  as  these 
reagents  are  readily  available  they  are  the   tests  most 
likely  to  be  resorted  to.      It  will  therefore  be  sufficient 
merely  to  enumerate  the  other  reactions  of  glucose  with- 
out entering  into  details,      (a)  Moore  5  Te^t.     A  brownish 
ooloor  developed  on  boiling  saccharine  urine  with  Hquor 
potaasffi.    (b)  Uijtukcr's  Tat.    Equal  volumea  of  urine  and 
Hqnor  potassie  are  mixed  together  in  a  test-tube,  and  two 
or  three  grains  of  bismuth  subnitrate  dropped  into  the 
mixtnre,  which  is  then  boiled,  when  sugar  if  present  will 
reduce  the  bismuth  to  its  metallic  state  and  it  will  fall  as 
a  black  precipitate.      If  the  sugar  is  only  in  very  small 
quantity  the  precipitate  will  be  only  greyish^  in  this  case 
more   urine  and  alkaH  must  be  added,  and  the  mixture 
again  boiled.      Albumin  and  unoxidized  sulphur  are  the 
only  products  likely  to  bo  met  with  in  urine,  besides  sugar, 
that  give  a  simQar  reaction  with  bismuth  salts,    (cj  Picric 
Acid  Tttt,     The  urine  is  rendered  alkaline  by  liquor  po- 
taMS  and  a  grain  or  so  of  picric  acid  added  to  the  mixture, 
which  is  then  heated,  when  if  the  smallest  trace  of  sugar  is 
present  a  deep  mahogany- brown  coloration  will  develop, 
caused  ty  the    conversion   of  picric  into  picramic  acid. 
Normal  urine  when  heated  with  Uquor  potassre  and  picric 
acid  acquires  a  distinctly  brownish  colour,  but  the  colora- 
tion is  never  so  deep  as  is  the  case  if  the  most  minute 
trace  of  sugar  is  present.     Dr.  Q.  Jolinson  has  devised  an 
exceedingly  ingenious  method  of  quantitatively  estimating 
the  amount  of  sugar  by  the  depth  of  colour  yielded  by 
this  reaction  as  compared  with  a  standard  colour  prepared 
for  comparison,  an  account  of  which  is  given  in  Clinical 
ChetnUtn/y  p.  157.      (dj  Polarimetnj.     Glucose  possesses 
the  property  of  rotating  polarized  light  towards  the  right. 
This   property  has  been  made  use  of  to  determine   tlie 
amount  of  sugar  present  in  urine,  by  the  amount  of  devia- 
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tion  observed,  which  is  clone  by  means  of  an  LnfitrameDl 
called  a  saccharometor.  The  procedure  requires  a  con- 
siderable amount  of  special  Bldll  and  training,  and  as  it  is 
not  geuorally  available  for  clinical  purposes,  is  not  de- 
Bcribed  here,  the  reader,  however,  "will  find  an  account  in 
Clinical  Chemistry^  p.  168,  and  in  other  works  more  es- 
pecially devoted  to  chemistry  and  physics.  The  Hpecific 
dextro-rotatory  power  of  glucose  may  be  stated  however, 
it  is  +  67'6\  (e)  Torula  cerevitia  or  yeast  plant  always 
developes  in  saccharine  urine,  and  forms  a  characteristic 
white  Boum  on  its  surface,  and  is  asBociatcd  with  peni- 
cillium  glaucum  or  mildew.  It  forme  oral  vesicles  about 
the  size  of  a  blood  corpuscle  in  which  stage  it  cannot 
bo  distinguished  from  the  other,  the  thallus,  however,  of 
the  torula  bears  a  brownish  coloured  spherical  head  of 
Bporulcs. 

The  pathological  significance  of  sugar  in  urine  will  be 
fully  considered,  when  we  come  to  consider  the  morbid 
conditions  of  urine  dependent  on  functional  derangements, 
(Diabetes). 

81.  Inoilte  {Muscle  sugar). — ^Inosite  is  occasionaUy  pre- 
sent in  urine  as  a  morbid  product,  to  obtain  it  the  urine  is 
completely  precipitated  with  sugar  of  lead,  filtered,  and 
the  warm  filtrate  treated  with  basic  acetate  of  lead  as  long 
as  any  precipitate  iB  formed.  It  is  better  that  the  uriue 
should  bo  conccntratcid  to  one-fourth  before  it  is  precipi- 
tated. The  lead- precipitate  collected  after  twelve  hours* 
standing  is  washed,  suspended  in  water,  and  then  decom- 
posed by  sulphuretted  hydrogen.  After  the  filtrate  has  been 
left  at  rest  a  short  time,  a  small  quantity  of  uric  acid 
separates  from  it ;  this  is  removed  by  filtiatiou,  and  the 
fluid  so  concentrated  as  to  remain  permanently  turbid, 
when  treated  witli  an  equal  volume  of  alcohol.  It  is  then 
heated  until  the  turbidity  disappears,  and  allowed  to  stand 
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one  or  two  days.  The  crystoUIne  mass  tlias  obtained  is 
parified  by  re-crystallisation.  luo^ite  either  separates  in 
large  rhombic  tables,  or  in  small  tufted  groups  of  oblique 
priBms.  The  crystals  are  soluble  in  six  parts  of  water  at 
20^  G.  Their  solutions  do  not  undergo  vinous  fermentation, 
hot  readily  take  on  lactic  acid  fermentation.  They  do  not 
reduce  Fehling's  solution,  but  turn  it  an  ohve-green,  and 
after  a  while  a  Eocculent  precipitate  falls,  and  the  super- 
natant fluid  becomes  blue,  on  filtering  oil  the  precipitate 
and  again  heating  the  solution,  the  olive-green  colour  ia 
again  developed.  Another  dchcato  test  is  to  evaporate  a 
pure  BolntJou  of  inosite  to  which  a  drop  or  two  of  nitrio 
aoid  has  been  added,  to  near  dryness,  tlieu  touch  the  resi- 
dne  saoceesively  with  ammonia  and  solution  of  calcium 
chloride,  and  then  dry  slowly,  when  a  rosy-red  colour 
will  develop. 

The  pathological  signi^cance  of  the  presence  of  inosite 
in  urine  has  not  been  yet  worked  out.  It  has  been  found 
as  an  occasional  constituent  in  certain  diseases,  diabetes, 
Bright'a  disease,  phthisis,  in  syphihtic  cachexia,  and  in 
typhus.  Writing  in  1880  ( Denwn^tratiorui  Phys,  and  Path* 
r**rOT.y  I  stated  that  the  peculiar  reaction  with  Fehling's 
solution  as  stated  above,  was  often  to  be  observed  in  ex- 
amining urines,  and  Dr.  Oliver  {op,  cU,  p.  87),  has  since  con- 
firmed my  observation,  so  that  it  is  possible  that  inosite 
does  appear  in  the  urine  more  frequently  than  is  generally 
sapfK>sed.  In  the  cases  I  have  met  with,  there  has  been 
nsnally  some  polyuria  though  not  excessive,  loss  of  flesh, 
general  malaise,  and  always  considerable  aching  of  the 
limbs,  in  these  instances  no  tangible  disease  was  present. 
A^ain  it  is  not  at  aU  uncommon  to  meet  with  tliis  reac- 
tioD  in  the  intermittent  forms  of  glycosuria,  when  for  some 
days  the  copper  has  been  fully  reduced,  and  then  only  this 
olive-green  coloration  appears.  Tlie  subject  is  deserv- 
iog  of  more  attention  than  has  yet  been  paid  to  It. 
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32.  Lactose,  CJLJ)u+'B^O  {Miik  Sufjar). —Lacioae  is 
not  iufrequently  met  with  in  tho  urine  of  suckling  women, 
Boinetimcs  in  such  quantities  as  to  resemble  true  diabetes. 
A  case  of  this  kind  has  beau  under  my  obBervatioD  at 
the  London  Hospital.  A  young  married  woman,  aged 
twenty-nine,  who  was  suckling  her  second  child,  applied 
as  an  out-patient  in  November  1881,  suffering  from  debiHty 
with  frequent  and  exoessivo  micturition.  The  urine  was 
examined  and  found  to  contain  about  three  per  cent,  of 
sugar,  she  remained  under  treatment  till  January,  and 
then  ceased  attendance.  In  April  1882,  she  applied 
again  for  some  otlier  complaint,  and  stated  that  she  was 
again  pregnant,  and  that  since  she  had  been  so,  the  dia- 
betic symptoms  had  disappeared,  there  was  then  no  sugar 
in  the  urine.  She  was  confined  towards  the  end  of  the 
year,  and  again  sugar  was  found  in  the  urine,  but  not  to 
the  same  extent  as  on  the  previous  oocasion.  She  became 
pregnant  again  about  June,  1883,  and  was  confined  in 
March  1884,  early  in  May  she  came  again  to  the  hospital, 
complaiuiug  that  the  symptoms  had  returned  with  great 
severity,  bat  that  she  had  been  completely  free  from  them 
during  her  term  of  pregnancy.  On  examining  the  urine  it 
was  found  to  contain  an  abundance  of  sugar,  she  is  still 
under  observation,  and  the  amount  of  sugar  has  been  di- 
minished by  the  administration  of  opium.  The  child  has 
been  weaned.  It  has  been  shown  that  the  sugar  in  these 
cases  is  not  glucose,  but  lactose,  as  proved  by  the  dextro- 
rotatory power  being  +  59*8%  instead  of  +  Sy'G",  and  from 
characteristic  crystals  of  lactose  being  obtained  from  the 
urine.  Lactose  gives  the  same  reaction  with  Fehling's 
solution  and  indigo-carmine  that  glucose  does,  it  is  not, 
however,  so  readily  fermentable  with  yeast. 

83.  Ifffivulose,  CcHiaOa  (Ttirert  Sutjar)  has  been  found 
by  some  observers  in    the  urine    of  persons    suffering 
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ByrDptoms  aD&logoua  to  thoso  of  diabetic  pationts, 
with  or  without  glacose.  It  can  be  distinguished  from 
glucose  by  the  fact  that  it  turns  tho  plimo  of  polariHa- 
tion  to  the  left  insteaii  of  to  the  right.  This  rotatory 
power  diminishes  as  the  temperature  ri^es,  being  — 106° 
at  15'  C  ;  —79-5  at  62°  C,  and  — o3»  at;  OO*"  C.  LfE\-ulofle 
rcxlacc'S  alkaline  copper  solution  like  glucose.  I  have 
n«ver  met  with  a  case  similar  to  thoso  that  have  been  de- 
Ecribodt  but  I  can  readily  imagine  that  the  excessive  in- 
gestion of  cane  sugar^  and  the  sugtirs  of  certain  kinds  of 
fruits  might  cause  tho  appeai'auce  of  invert  sugar  in  the 
urine,  espeuially  in  tho  case  uf  diBitirbcd  digestion,  or  too 
rapid  absorption^  since  we  know  that  in  the  intestines  cane 
engar  is  converted  into  a  mixture  of  glacose  and  Isvulose. 
34.  Alkapton. — A  yoilowitih  resinous  body  is  occasion- 
ally found  in  urine,  which  by  exposure  to  air  acquires  a 
brownish  tint,  and  bo  stains  the  linen.  It  was  £xst  dis- 
covered by  Bodeoker  in  the  urine  of  a  man  convalescent 
from  typhus  fever.  It  does  not  ferment,  and  does  nob 
rodoe^  bismuth  like  glucose,  though  it  throws  do'^'u  a 
somewhat  brownish  mass,  Dr.  Maguire  {Brit.  MetL 
Journal,  Oct.  25th,  1884),  thinks  that  pyro-catechiu  which 
sometimes  appears  in  human  urine  is  the  same  as 
Bodeuker's  alkapton.  With  FeliUng's  solution,  it  gives 
peculiar  reactions  according  to  the  amount  of  solution 
If  only  a  small  quantity  of  copper  is  added  to  the 
LO  tartrate  solution,  on  adding  tho  urine  containing 
[aptoD  the  sub-oxide  will  not  be  deposited,  but  tlie  solu- 
►u  acquires  a  yellow  colour.  If  tho  copper  be  in  excess, 
16  sub-oxide  is  precipitated  as  with  glucose,  as  a  yellow  pre. 
utate  which  rapidly  becomes  a  brilhant  red.  Basic  lead 
»tato  gives  a  white  precipitate,  which  on  exposure  to  air 
[aires  a  brownish-violet  colour.  It  can  be  separaltd 
from  urine  by  precipitating  with  basic  lead  acetate,  the  pre- 
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cipitate  collected  and  saspeuded  In  water,  and  the  mil 
deoompoBed  with  hydrogen  sulphide.  The  filtrate  is  then 
evaporated  and  triturated  with  harinm  sulphate,  and  then 
exhausted  with  ether.  A  hrown  maes  is  left  on  the  eva- 
poration of  the  ether,  this  must  be  dissolved  in  water  and 
precipitated  with  neutral  lead  acetate,  and  the  filtrate 
treated  with  basic  lead  acetate.  This  precipitate  is  then 
suspended  in  water  and  decomposed  by  hydrogen  eulpbide. 
The  filtrate  is  then  evaporated,  when  the  alkapton  will  be 
deposited  aa  a  yellowish  resinous  substance  highly  soluble 
in  water,  but  only  sparingly  in  ether. 

85.  Leucin  and  Tyrosin. — Leucin  and  t5Tosin  when 
met  with  in  the  urine  are  invariably  associated  togetheTf 
though  their  relative  proportions  vary  greatly  in  different 
cases. 

Leucin,  C^HiaNO,,  separates  from  urine  in  the  form  of  cir- 
cular oily  discs  (fig.  12,  u)  of  a  yellowish  colour.  To  obtain 
it  in  a  pure  and  erystallino  state,  evaporate  the  urine  to 
dryness,  and  dissolve  the  residue  in  boiling  alcohol,  on  cool- 
ing leucin  will  be  deposited  in  wliite  shining  plates  greaay 
to  the  touch,  lighter  tiiau  water,  much  resembling  choles- 
terin  in  appearauce,  but  distinguished  from  that  body  by 
being  insoluble  in  ether. 

Tyrosin,  CftHuNOj,,  ia  obtained  from  urine  by  precipi- 
tating the  colour'mg  and  extractive  matters  with  basic  lead 
acetate,  and  decomposing  tho  filtrate  with  sulphydrio  acid 
and  filtering.  The  clear  filtrate  is  then  evaporated  to  a 
thin  syrup,  on  cooling  crystals  of  tyrosin  will  be  deposited. 
The  crystals  (fig,  12,  /»,  c),  are  long  prismatic  needles, 
which  cluster  together  to  form  stellate  masses  or 
spherical  balls.  The  crystals  are  sparingly  soluble  in  cold 
water  and  alcohol,  but  soluble  in  alkaline  and  acid  solu- 
tions. Warmed  with  a  few  drops  of  sulphuric  acid,  a 
solution  of  tyrosin  gives  after  neutralization  with  barium 
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oarbonatc,  a  violet  reaction  with  ferric  chloride.  Bolutton& 
oftyroHin  heated  with  a  mixture  of  mercuric  and  mer- 
coTQUs  nitrate  give  a  red  colour. 

When  these  bodies  are  in  great  excess,  the  mere  eva- 
iration  of  a  drop  of  urine  on  a  glass  slide  is  sufficieufc  for 
keir  detection  ;  they  then  appear,  the  tyrosin  as  sheaf-hke 
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ndles  of  fine  aciculur  needles,  and  yellowish-green 
obules,  the  leuciu  in  lumpy  globular  masses  (fig.  12,  a). 
e  preaence  of  these  bodies  denote  rapid  and  exbensive 
estruction  of  the  liver  cgUh,  Hence  they  are  met  with  in 
e  urine  in  acute  yellow  atrophy  of  the  liver  and  phos- 
phorous poisoning,  in  malignant  forms  of  tj'phus  and 
smaU-pox.  Recently  Dr,  Anderson  {Med,  Chir.  Trans,, 
Tol.  xiiL),  has  stated  tliat  these  bodies  are  to  be  found 
more  frequently  in  urine,  tliau  has  hitherto  been  allowed, 
d  that  they  are  to  bo  met  with  under  numcroua  patlio- 
cal  conditions,  which  affect  tlie  liver  eitlier  intrinsi- 
y  or  from  without.  This  statement,  however,  requires 
«oafirmation,  but  it  is  not  improbable  that  if  wo  looked 
more  closely  for  these  bodies,  we  might  meet  with  them 
more  frequently.  With  regard  to  the  relative  proportions 
of  these  bodies  present  in  any  given  case,  my  experience 
leads  me  to  the  oonclnsion  that  tyroain  is  more  abundant 
in  aoate  and  rapid  cases,  whilst  excess  of  leucin  seems  to 
dftttote  a  more  ohronio  course. 

^2 
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30.  Cystln,  C.UjNSO,.— Cystin  forma  a  some 
rare  variety  of  uriuary  calculus,  and  is  stJlJ  more  rare  na  4 
deposit.  Wheu  prottent  it  may  be  separated  tronx  urine  by 
adding  excess  of  acetic  acid,  and  allowing  the  mixtnre  to 
stand  some  hours.  The  deposit  is  tlien  collected,  dried,  and 
rediseolved  in  ammonia.  The  ammoniacnl  solution  is  then 
slowly  evaporated,  when  if  present  crystola  of  cystin  will 
be  dopositod.  The  crystals  are  hexagonal,  though  a  few 
may  be  rhombohedral,  forming  laminated  groups.      They 


Fio.  13.— OjifciB, 

have  a  pale  lemon  colour  taming  greenish  on  expoeore  to 
light  and  air.  The  crystals  dissolve  in  caustic  alkalies, 
and  hi  strong  nitric  acid,  but  the  alkaline  carbonates  pre- 
cipitate it  from  its  acid,  and  acetic  acid  from  its  alkaline 
solutions.  Owing  to  the  presence  of  sulphur  in  its  consti* 
tntion,  a  black  precipitate  of  lead  sulphide  is  formed,  if 
cystin  is  present,  when  the  urine  is  boiled  with  caustic 
potash  and  lead  acetate,  this  is  a  very  dehcate  test  for  ita 
presence.  Deposits  of  cystin  may  be  mistaken  for  urates, 
but  cystin  docs  not  yield  the  murcxido  reaction,  and  does 
not  readily  dissolve  when  the  urine  is  heated. 

The  clinical  and  pathological  significance  of  cystinuria 
will  he  discusBod  in  the  section  on  Stone  and  Gravel. 

87.  Xanthin,  CtH^N^O,.  -Xanthin  is  the  constituent  of 
an  extremely  rare  form  of  calculus,  it  has  also  been  met  as 
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gravel,  the  subjecte  have  been  always  youths.  To  obtaiu 
it  £rom  a  calcnlus,  tlie  powder  is  disHolved  in  dilute  hydro- 
clJoric  acid,  and  the  solution  evaporated  when  hexagonal 
And  prismatic  crystals  of  xanthin  will  deposit,  (fig.  14,  a). 
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Fio.  U— Xanthin. 

When  deposited  from  urine  epontaneously  as  gravel,  it  oc- 
cufH  in  white  scales,  or  lemon  shaped  platen,  (fig.  14,/'),  these 
dissolved  in  dilute  hydrochloric  acid  will  separate  out  in 
hexagonal  crystals,  on  evaporation  of  the  acid  solution. 
Xanthin  is  insoluble  in  water,  alcohol,  or  ether.  Soluble 
dilate  hydrochloric  and  nitric  acids.  Dissolved  in  a  lit- 
strong  nitric  acid,  it  leaves  a  yellow  residxie  on  eva- 
poration, which  when  touched  with  liquor  potass®,  and 
then  warmed  yields  a  dark  purple  colour.  This  reaction 
distingnishes  it  from  uric  acid,  which  gives  a  pink  residue 
on  evaporation  with  nitric  acid,  which  on  touching  with 
ammonia  gives  a  purple  reaction',  but  not  with  h(^uor 
potafisie. 

The  clinical  and  pathological  significance  of  xanthin 
will  be  diBcusaed  in  the  section  on  Stone  and  Gravul. 
Uifpo-xanthin  or  sarciue  has  been  found  in  the  urine  of 
c^emic  patients  associated  with  traces  of  xanthui,  and 
essi  of  uric  acid.  The  process  for  separating  it  is  long 
d  eompUcated,  and  as  its  separation  is  of  little  practical 
ne.  ilie  account  of  it  will  not  he  given  liore.  The  stu- 
t  will  find  it  given  hi  Clinical  ikaimtrx^,  p.  108. 
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Pmsm    DEKIV&D   TEOM    THE    UbCVART    PaSSAOKS. 


Hticiu. — llie  mucus  derived  from  Uie  mucous 
ibrmne  under  the  ordiuary  conditions  of  health  conHists 
of  mncns  eorpnsclee,  or  vonng  epithelial  cells,  nucleated 
epithelial  cells  of  the  bladder,  and  in  women  of  tho  vagina, 
"with  some  amorphous  pigmentary  particles.  This  mucua 
irhen  the  mine  is  left  at  rest,  separates  as  a  light  transparent 
oload.  which  is  diffused  through  the  lower  stratum  of 
tiie  eecretion.  In  diseased  conditions  of  the  mucous 
membrane,  the  quantity  of  epithelium  discharged  may  be 
enormous,  and  is  often  mixed  with  other  morbid  products 
such  as  pus,  blood,  etc. 

Pure  mucus  forms  a  clear  translucent  mass,  in  which 
are  observed  mucus  corpuscles,  or  young  epithehal  cells, 
And  ia  denved  &om  all  parts  of  tho  gcnito-urinary 
tract.  Mucus  treated  with  acetic  acid  deposits  mucin 
in  stringy  filaments.  Mucin  is  not  soluble  in  solu- 
tions of  the  alkaline  salts,  but  dissolves  in  the  caustic 
alkalies.  It  is  freely  soluble  in  lime  or  baryta  water.  It 
is  not  precipitated  from  its  solutions  by  heat.  XMiilst 
only  a  slight  turbidity  is  given  with  mercuric  chloride. 
Its  solutions  are  precipitated  by  acetic  acid,  citric  acid, 
picric  acid,  alcohol,  alum,  basic  lead  acetate,  and  dilute 
mineral  acids.  In  the  case  of  these  last,  the  precipitate  is 
soluble  in  excess.  It  may  be  distinguished  from  albumin 
by  its  solutions  not  being  coagulated  when  heated,  and  by 
being  precipitated  by  acetic  acid,  and  from  pjin  by  giving 
no  precipitate  with  mercuric  chloride.  Mucin  when  boiled 
for  some  time  with  dilute  mineral  acids,  yields  acid  albu- 
min and  another  body  which  closely  resembles  dextrose,  by 
reducing  alkaline  solutions  of  cuprio  sulphate.  Eichwald 
has  also  obtained  from  mucin  a  peptone  body ;  by  long 
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Iwiling  with  excess  of  lime  wator,  passing  a  current  of 
carbonic  acid  tlirougL  the  solution,  rcmoviuf.^  the  precipi- 
tate and  evaporating  the  filtrat-c,  and  precipitating  it  with 
ftlcohol.  These  decompositions  should  be  home  in  mind 
since  it  is  not  impossible  they  may  take  place  in  the 
orinary  passages  under  abnormal  conditions,  if  this  should 
prove  to  be  the  case,  we  should  have  an  explanation  that 
would  account  for  some  of  the  anomalous  reactions  we 
sometimes  meet  with  in  urines,  in  which  traces  of  glucose 
and  peptones  are  present,  without  our  being  able  to  assign 
any  sufficient  clinical  reason  for  tlieir  appearance.  In 
highly  acid  urines,  if  mucin  is  in  excess,  it  will  appear  in 
fine  threads  or  strings. 

The  amount  of  mucus  is  always  increased  in  catarrhal 
and  inflammatory  conditions  of  the  urinary  passages,  and 

e  portion  of  the  tract  affected  is  generally  indicated  by 

e  character  of  the  epitheUum,  thus  ; — 

liound  Epithelium — ^rounded  and  splieroidal  cells  with  well 
defined  single  nucleus,  which  docs  not  require  the  action 
of  acetic  acid  to  render  it  visible,  are  derived  from  the 
urinary  tubules  chiefly  from  the  convoluted  portion.  It 
ib  found  iu  urine  associated  with  renal  casts,  both  a.ttached 
to  them  (epithehal  casts)  or  separate.  In  the  early  stages 
of  acute  nephritis  many  perfect  cells  will  be  observed,  but  as 
the  disease  advances  the  distinctive  characters  become  obs- 
Many  undergo  fatty  degeneration  and  form  fatty 

rpuscles,  which  adhering  to  the  casts  make  the  granular 
cast,  some  become  withered  and  atrophied  whilst  others 
hreak  up  into  amorplioua  granular  debris.  In  some  in- 
stances the  nucleus  divides  so  that  the  cell  has  the  ap- 
pwxanoe  of  having  multiple  nuclei,  and  so  be  taken  for  a 

fi  corpuscle,  it  may  be  distingiiislied  from  thatj  however, 
y  the  fact  that  it  does  not  require  the  addition  of  acetic 
acid  to  render  the  multiple  nuclei  visible. 
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Columnar  Fpithelium  is  derived  chiefly  from  tLo  pelvis 
of  the  kidney,  the  urelor«  and  the  urethra.  Tlie  cells  are 
somewhat  triangular  but  very  irre^ilarly  shaped,  being 
caudate,  spindle  and  cylindrical,  with  well  defined  nuclei. 
They  'often  adliero  closely  together.  They  greatly  resem- 
ble cancer  cells  when  swollen,  especially  in  alkaline  nriuo 
when  they  become  much  swollen,  but  they  are  by  no 
means  so  large,  perfect  or  numerous  as  cancer  cells  gene- 
rally arc.  The  part  of  the  urinary  tract  they  are  derived 
from  can  only  be  determined  by  the  clinical  indications. 
If  there  is  evidence  of  pyelitis  they  are  derived  &om  the 
pelvis  of  the  kidney  and  nroter,  if  tliere  is  gonorrhoea  from 
the  uretlira,  if  associat^^d  with  small  cylindrical  plugs  of 
macQS,  and  there  is  no  gonorrhoea,  they  are  derived  from 
the  lower  pai't  of  the  nrethra  and  indicate  irritation  of  the 
prostate. 


Fig.  15. — a.  Vaginal  epithelium,    c.  Ren&l  Epitlieliam,  healthy  and  fatty. 
h.  Epitheliam  from  ibo  bludilcr,  ureter  nud  fclviB  of  the  kidney. 


Sqvamnm  Kffitheh'vm  is  derived  from  the  Madder,  and 
also  in  females  from  the  vagina.  The  cells  are  large  and 
rounded,  considerably  larger  than  renal  cells,  and  gene- 
rally have  an  irregular  outline.  It  is  always  found  in 
uormal  urine,  and  in  females  owing  to  the  admixture  of 
vaginal  mucus  is  generally  abundant.     It  is  difficult  to 
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(listiugui&li  between  the  epithelium  derived  from  the  blad- 
der and  that  comiug  from  the  vagiua,  an  a  rule,  however,. 
Te^ioiJ  epithelium  in  nmatler  tlian  vaginal. 
Ifttcwj  Corpiucles,  small  oval  cells  of  greyish  colour 
er  larger  than  a  blood  corpuscle,  generally  sur- 
ided  by  strings  of  mucus.  On  the  addition  of  water 
or  dilate  acetic  acid  they  swell  up,  become  paler^ 
d  their  nuclei  are  rendered  more  distiuct.'  Caustic 
alies  convert  them  into  a  gelatinous  mass.  Mucns 
corpuscles  are  young  epithelial  cells,  which  are  discharged 
before  tlie  full  period  of  development  ia  reached,  they  cjui- 
not  be  distingniflhed  from  tlie  pus  corpUBcle,  except  per- 
haps that  a  smgle  nucleus  is  more  generally  observed  than 
with  the  puii  corpuscle.  Tyson  {op,  cit.,  p.  152),  puts  tlie 
relationship  of  the  two  very  clearly  when  he  says,  *•  the  pus 
nscle  is  a  cell  too  rnjiidly  i)roduced  to  develop  into 
ormal  tisane,  whilst  the  mucus  coi-puscle  is  only  acci- 
dentally arrested  in  its  development. 

Piifmeitt  ParU'cJfitt  have  been  well  described  by  Rob3rt8. 
They  are  small  celloids  less  Ihan  the  si;:e  of  a  blood  cor* 
puscle,  stained  generally  a  rcddie>h-oraugc.  &ometiuie& 
,e  staining  is  complete,  more  usually  dotted  through  Ihe 
Old,  No  patliological  significance  is  attached  to  tliem. 
Dr.  Richardson  of  Philadelphia  has  ingeniously  suggested 
tiiat  they  are  produced  by  little  scratches  in  the  glass  slide 
which  have  become  filled  with  oxide  of  iron  used  in  pol- 
ishing the  glass.  This,  however,  does  not  account  for  the 
fact  that  thoy  are  undoubtedly  more  numerous  in  cases  of 
Bright's  disease,  pyelitis,  etc.,  than  iu  normal  urmcs. 
My  own  idea  is  tlmt  they  ore  deposited  particles  of  urobilin 
entangled  in  mucuH,  the  greater  tlie  discharged  mucus  the 
more  numerons  will  be  the  particles  observed. 

All  forma  of  urinary  epithelium  are  diKtinguisliod   from 
and  pus  corjiuscles  by  the  fact  that  dilute  acetic 
is  not  rognireti  to  rentier  the  nucleus  visiblp. 
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89.  Piw. — Pus  consists  of  a  liquid  portion  or  liquor 
purie,  and  pns  corpURcloa.  The  liquor  puris  wliich  is  exuded 
liquor  sanguinis  contains  a  varialile  quantity  of  albumin- 
ous constituents,  fatty  matters  and  extractives.  The 
protcid  elements,  amounting  in  laudable  pu»  to  8'5  per 
cent.,  are  serum  albumin,  para-globulin  and  traces  of  a 
peptone  body.  The  fatty  matters  consist  of  neutral  fats, 
choiesterin  and  lecithin.  The  extractives  contain  glucose, 
traces  of  urea  and  leucin.  The  pus  corpuscles  cannot  be 
distinguished  from  the  mucus  corpuscles  described  above. 
These  oorpusoles  are   dissolved  by   caustic   alkahes,   and 


FiO.  16. — PaB-ccUs  in  arine,  analterwl,  and  afiectod  bj  tootic  acid. 

this  furnishes  a  ready  test  for  pus  in  solution,  since  by 
the  addition  of  Hquor  potassie  to  the  deposit  in  urine, 
consisting  of  pns,  it  is  converted  into  a  viscid  glairy  mass 
like  white  of  egg. 

Irritation  of  any  part  of  the  genito- urinary  tract  will 
furnish  pus,  and  it  is  extraordinary  what  a  shght  disturb- 
auee  is  sufficient  to  cause  its  formation,  especially  in 
middle  aged  and  elderly  persons.  Exposure  to  cold,  the 
passage  of  uriue  loaded  with  urates,  oxalates  or  phos- 
phates, will  cause  tbe  presence  of  pus  cells  in  the  urine,  even 
the  use  of  highly  seasoned  dishes  will  often  induce  a  catarrh 
of  the  mucous  membrane,  in  feeble  and  delicate  persons, 
of  sufficient  intensity  to  lead  to  the  formation  of  pns  cor- 
puscles. In  the  recent  discussion  on  the  presence  of  traces 
of  albumin  in  the  urine  under  apparently  normal  coudi- 
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tioas,  this  possible  source  of  albumin  has  been  atraugely 
overlooked,  and  Sir  Andrew  Clarke  did  good  service  at  the 
l&st  meeting  of  the  British  Medical  Association,  in  drawing 
attention  to  the  numerous  extra-renal  Bources  of  albu- 
minuria. It  is,  however,  an  undoubted  fact,  that  a  catarrh 
of  the  urinary  passages  so  slight  as  to  give  rise  to  no  symp- 
toms, does  frequently  exist,  sufiicient  to  give  ri&e  to  traces 
of  albumin  in  the  urine,  and  which  can  be  only  detected 
with  dehcate  reagents.  This  hability  of  the  mucous 
membrane  to  secrete  pus  uu  the  excitation  of  a  sHght 
catarrh,  is  increased  if  any  portion  of  the  tract  has  been 
previously  subjeot  to  acute  inHanuuation,  so  that  those 
who  have  suffered  from  gonorrhoea,  gleet,  or  iu£am- 
mrttion  of  the  bladder  are  particularly  sensitive  to  the 
action  of  any  irritant  appUed  to  the  surface.  The  nrine  of 
goaty  persons  is  fre^jueatly  purulent,  Vircbow  has  re- 
cently related  how  in  his  own  case  during  an  attack  of 
goat  his  nrine  became  albumiJuous  and  on  examination 
was  found  to  contain  pus,  with  au  abundant  deposit  of  uric 
acid  crystals.  In  these  cases  sometimes  the  whole  urinary 
tract  seems  to  be  affected. 

When  the  pus  comes  from  the  kidney  it  may  be  derived 
from  an  abscess  of  that  organ,  or  from  inflammation  of 
the  mucous  membrane  of  the  pelvis  (pyehtis).  In  these 
€ase6,  as  a  general  rule,  the  urine  does  not  contain  much 
mucoB  and  retains  its  acid  reaction.  It  often  comes  in 
euddeo  discharges,  this  is  caused  no  doubt  by  its  passage 
down  the  ureter  being  obstructed  by  a  coagulum,  so  tliat 
the  purulent  arine  collects  in  the  pelvis  till  by  its  pressure 
it  overcomes  the  resistance  to  its  discharge.  When  the 
pus  IB  derived  from  the  bladder  it  is  generally  mixed  with 
ft  quantity  of  mucus  (muco-pusj,  and  the  urine  readily 
undergoing  fermentation  becomes  ammoniacal.  In  con- 
b«queuce  of  this  the  reaction  becomes  alkahne,  and  the 
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puB  is  converted  into  striugy  viscid  masses,  loaded  with 
ammonio-maguesium  pLospLate  in  sufficient  quantity 
as  £ie(iuontly  to  prevent  or  obbtruct  the  flow  of  urine. 
Pub  too  may  find  its  way  into  the  urinary  tract  from 
without,  as  when  abscess  results  from  inflammation  of  the 
cellular  tissue  around  the  kidufv  (perinephritis),  or  at  the 
base  of  the  bladder,  or  from  prostatic  abscess. 

Pus  is  deposited  in  neutral  and  acid  urines  as  a  dense 
creamy  layer,  in  alkaline  urines  as  a  ropy  striugy  mass. 
To  distinguish  between  pus  and  mucus  when  both  are 
present  is  often  difficult,  the  best  plan  is  to  add  mercuric 
clUoride,  which  precipiUtes  the  pyin,  but  not  the  mucin ; 
this  is  littered  ofl',  and  the  filtrate  treated  with  acetic  aeid, 
whicli  precipitates  the  mucin.  To  differentiate  between 
albuminuria  derived  from  the  blood  vcbsels,  from  the 
albumin  of  the  liquor  puris,  is  impossible,  and  we  must 
reJy  on  the  general  clinical  chai'acter  of  the  urine,  and 
whether  the  amount  of  albumin  observed  corresponds  to 
what  one  w^ould  expect  from  the  number  of  oorpudcles 
present,  or  is  in  excess  of  them. 

40.  Casts. — Various  views  have  been  expressed  regoi-d- 
ing  the  nature  and  mode  of  formation  of  the  tube  casts,  that 
appear  in  the  urine  as  the  result  of  diffused  inflammation 
of  the  kidneys.  Some  believe  them  to  be  formed  from  the 
epithelium,  either  by  a  secretion  from  these  cells,  or 
by  their  disintegration  and  fusion."  Others,  and  this  is  the 
view  generally  held  at  present,  regard  them  as  the  result 
of  an  albuminous  exudate,  poured  out  from  the  capillariea 
into  the  tubules.  This  exudate  also  saturates  the  epithe- 
hum,  and  loosens  it,  and  thus  ultimately  leads  to  its 
disintegration  and  destruction.  If  the  albuminous  moulds 
formed  by  the  exudate,  come  away  before  detachment  of 
the  epithelium  takes  place,  then  we  have  the  small  hijaliue 
cast  (iig.  17,  e)t  if  however,  the  cpithehnm  is  loosoued.  this 
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will  adhere  to  the  surface  of  the  cast,  and  then  wo  huve 
Uifi  epithelial  east  (fig.  17,  A),  if  blood  should  be  effusod  into 
the  tnbole,  then  blood  corpuscles  adhere,  and  we  have  the 
Hood  cant  (fig.  17,  a),  if  the  epithelium  has  undergone  de- 
gienenition,  then  the  cast  is  covered  ^vith  n  granular  debris, 
and  we  have  the  ffranular  caH  i^fig.  17,  c).  As  the  disease 
advances  and  the  tubes  become  bared  of  their  cpitlieUum 
And   widened,  the  casts  are  increased  in   breadth,  broad 


17. — u-  Blood  caaU.         b.  Epithelial  casU.         c.  QntnuUr  cuts, 
d.  Fatty  ca*U.        o.  Uyoline  cuts. 

eoMt  (fig.  17,  <«),  these  are  often  dotted  with 
drops,  the  result  of  fatty  degeneration  of  the  renal 
fatty  roirt  (fig.  17,  d).  The  hyaline  casts  often 
tdcrgo  a  waxy  degeneration,  and  stain  deeply  with 
iodine  and  methyl-violet.  Casts  therefore  are  either 
aimply  hyaline,  or  else  hyalitie  material  that  has  under- 
gone degeneration,  or  to  which  epithehal  elements  have 
been  added.     Casts  vary  mnch  in  size,  the  small  hyaline 
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rarely  exceed  '025  ju.,  whilst  the  broad  are  often  '05 
in  widtht  the  epithelial  and  granular  caste  are  usually 
of  medium  size  nnd  range  from  035  to  *04  p.  Crystals 
of  triple  phosphate,  oxalate  of  lime,  or  uric  acid  often  ad- 
here  to  tube  casts,  according  to  the  prevailing  reaction  of 
the  nrine. 

The  presence  of  casts  in  tiruie  may  be  overlooked  unless 
care  is  taken.  As  they  subside  slowly,  especially  in  urines 
of  low  specific  gra\'ity,  time  should  he  allowed  for  that 
purpose.  The  surest  wiiy  is  to  place  the  urine  in  a  urine 
glass,  such  as  made  for  mo  by  Krohne  and  Sesemanu, 
which  is  a  conical  shaped  vessel,  with  the  lower  end  drawn 
out  into  a  fine  tube,  like  that  of  Mohr'a  burette,  and  fitted 
with  an  india-rubber  tube,  glass  jet  aud  pinch-cock.  The 
urine  is  allowed  to  settle  for  twelve  hours,  and  then  a  drop 
or  so  is  drawn  off  on  a  glass  slide  by  means  of  the  jet,  and 
examined  by  the  microscope.  This  method  avoids  dis- 
turbing the  deposit  by  plunging  a  pipette  into  the  urine, 
for  so  light  are  these  objects,  that  the  currents  caused  by 
tlie  downward  movement  of  the  pipette  through  the  fluid 
may  carry  them  away  from  its  nozzle,  and  so  if  they  are 
scanty  none  may  be  taken  up.  In  urines  of  very  low 
specific  gravity,  if  no  casts  are  withdrawn  at  the  end  of 
twelve  hours,  it  iH  adviHnblc  to  Hprinkle  a  very  fine  light 
powder  on  tlie  surface  of  the  urine.  This  by  sinking 
slowly  through  the  urine  will  carry  any  floating  casts 
downwards  with  it. 

Casts  are  never  found  in  normal  mine,  nor  is  it  pro- 
bable that  they  ever  occur  except  in  association  with 
nephritis.  The  instances  in  which  they  are  found  in 
jaundice,  or  when  a  renal  calculus  exists,  or  in  dyspep- 
sia associated  with  oxaluria,  eto.»  is  no  evidence  to 
the  contrary,  since  the  presence  of  these  abnormal  pro- 
ducts in  the  urine  may  readilv  excite  a  degree  of  nephritis 
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sufficient  to  determine  an  exudate  from  the  vessels  siu'- 
roondiug    iLo    tubules.       TyBon    {op,  cit.^   p.    168)  Bays, 
while  it  is  not  impossible  for  non-albuminous  urine  to 
eont&iu  casts,  be  has  never  met  them,  except  in  a  few  in- 
stances,  and  in  these  albumin  had  been   already  pre^^ent, 
the  albnmin  having  disappeared  before  the  last  casts  bad 
been  washed  out.     Casts  are  not  met  with  in  cases  of 
purely  fouctionai  albuminuria^  whenever  in  such  a  case 
after  albamln  baa  been  sometime  observed,  casts  make 
their  appearance,  we  may  be  sure  that  organic  changes  are 
also  taking  place.     Although  the  presence  of  casts  may 
be  taken  as  confirmatory  of  acute  or  chronic  nephritis, 
the  fact  of  not  finding  them  on  one  examination  must  not 
allow  OS  to  ussumo  the  conti'ary,  since  they  are  sometimes 
retained  for  a  short  while,  or  else  passed  in  such  scanty 
uambers   as  to  be   overlooked.      Bepeatod  examinations 
shoold  therefore  be  made,  when  if  any  changes  have  oc- 
curred in  the  tubnlea  tliey  are  sure  to  be  discovered.    Fine 
hyaline,  epitlielial  and  blood  casts  are  met  with  in  acute 
enwn  of  recent  origin.     Broad   hyaUue,  giauidar,  waxy, 
ftnd  fatty  casts  indicate  that  the  nephritis  has  passed  &om 
the  acute  to  the  chronic  stage ;   in  the  later  stages  the 
granular  cast   disappears   and  the   casts   are   altogether 
hyaline  and  fatty.     It  is  doubtful  whether  casts  arc  sepa- 
rated from  the  tnbnloB  in  lardaccons  degeneration  of  the 
kidneys,  but  as  this  process  seldom,  if  ever,  occurs  with- 
out nephritis    concurrently  taking   place,   it    is   difficult 
to  say  in  any  given  case  whether  the  few  hyaline  casta 
genendly  observed  in  these  cases  are  not  due  to  this 

In  addition  to  these  oasts  simple  aggregations  of  epithe- 
lial cells  and  fine  plugs  of  mucus  may  be  met  with  in  the 
urine,  forming  fine  cylinders.     These  mucua  plugs  form 

»ugated  fibrils  often    branched.     In   many  cases  they 
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seem  to  be  formod  by  an  highly  acid  condition  of  the 
urine  precipitating  the  mucin,  Hwy  are  ilisBolved  by- 
liquor  potaasff ;  thoy  are  more  frequently  met  with  in 
disease  of  the  bladder  tliun  in  renal  disease.  Pus  casts 
are  occafilonally  observed,  they  are  generally  fotmd  in  the 
urinary  tubules  and  iu  the  urine  in  cases  of  dissemiuated 
auppunitiou  of  tlio  kiilney.  As  minute  cylinders,  raucous 
plugs  iu  which  are  embedded  amorphous  granules  and 
minute  aoiculax'  crystalti  of  phosphate  of  lime  may  be  ob- 
served in  most  cases  of  vesical  and  prostatic  disease.  In  the 
urine  from  a  case  of  locomotor  ataxy  they  constituted,  with 
the  exception  of  a  mere  trace  of  albumin,  the  only  morbid 
plienomenon.  The  addition  of  liquor  potasH^*  dissolved  the 
purulent  matrix  leaving  the  phosphate  of  lime  unaltered. 
Tubercular  masses  are  found  iu  the  urine  of  persons 
suflreriiifij  from  scrofulous  disease  of  kidneys  or  bla^ider. 

41,  Fatty  Matters. — Tlie  urine  normally  contains  a 
trace  of  fatty  matter  but  so  minute  that  over  six  pints 
yields  but  li  grain  (Schunk).  It  is  apparently  a  neutral 
fat  composed  of  palmitin  and  stearin.  When  animals  are 
fed  upon  excess  of  fatty  articles,  glycerin-phosphoric  acid, 
according  to  Zuelzer  {op.  cit.,  p.  18),  is  found  in  the  urine, 
•derived  from  some  phosphorized  fatty  body,  probably 
lecithin.  It  is  also  probable  that  the  neutral  fats  are  in- 
creased by  a  fatty  diet,  since  oil  globules  have  been 
detected  in  the  urme  of  persons  taking  large  amounts  of 
cod-liver  oil.  In  pathological  conditions,  fatty  matters 
oousistiug  of  neutral  fats,  cholesterin  aud  lecithin  can  be 
extracted  from  nrine  by  means  of  ether.  So  also  in 
chronic  Bright's  disease  when  the  epithelium  is  undergo- 
ing fatty  degeneration.  In  acute  yellow  atrophy  of  the 
liver,  when  the  renal  cells  undergo  acute  fatty  changes,  the 
urine  contains,  an  excess  of  fatty  matter.  In  the  urine  of 
.a  patient,  who  died  of  acute  diabetic  coma,  I 
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abondance  of  oil  globnlen.  La  chyluria,  tbe  urino  coutaius 
a  oonsiderablo  amouut  of  fulty  matter  which  yields  neutral 
£fttfi,choleHterin  and  lecithiu.  Aa  an  urinary  deposit,  plates 
of  cholesterin  are  sometimes  met  with,  in  these  cases  the 
cholesttriu  is  not  derived  directly  from  the  blood,  but  from 

Ibid  purulent  collections  of  which  tbe  more  soluble  portions 
uve  undergone  absorption.  Leuciu  ami  cholesterin  are 
bometimes  raiatakeu  for  each  other,  tlie  fornKr,  however, 
IB  iusolnble,  the  latter  freely  soluble  in  ether.  Fatty  con- 
CTetioD>  (uroAUalith)f  consistiug  of  a  mixture  of  fatty  and 
soapy  matters  mixed  with  mucus  and  withered  cell  forma, 
are  sometimes  formed  in  the  urinary  passages,  these  also 
point  to  some  past  puroleut  formation  which  has  undor- 

Igone  coDoretioD. 
b  To  separate  the  fatty  matters  from  the  urine  and  to  ob- 
■uu  them  in  their  separate  forms,  ItXJ  ex.  of  the  twenty- 
t^ur  hoius'  urine  must  be  evaporated  to  near  dryness  and 
the  residue  exhausted  with  ether.  This  is  best  done  by 
boiling  tbe  etherial  mixture  in  Drechsel's  apparatus  if  at 
band,  or  iu  a  glass  Hask  fitted  with  a  long  glass-tube 
twenty  inches  long,  in  this  case  the  heat  is  best  applied  by 
keeping  the  tlask  in  nearly  boiling  water  and  adding  more 

Kher  to  supply  the  loss  by  evaporation.  After  some  hours 
e  etherial  solution  is  poured  off  and  evaporated  to  dry- 
•sc>  on  a  weighed  platinum  capside,  this  gives  the  weight 
of  the  neutral  fats,  the  cholesterin,  and  lecithin.  To 
separate  these,  dissolve  the  residue  in  boiling  fUcohol  and 
add  baryta  water,  boil  the  mixture  till  the  whole  of  the  al- 
cohol is  expelled,  filter  whilst  hot.  The  filtrate  coutau^s  the 
neutral  fats  in  the  form  of  baryta  soap ;  tlie  precipitate 
osists  of  cholesterin  and  the  products  of  the  decomposi- 
tiun  of  lecithin,  vi^.,  neuriu  and  glycerin-phosphoric  acid. 
The  precipitate  is  then  mixed  with  water  and  treated  with 
abbolate  ether,  which  removes  the  cholesterin ;  the  etherial 
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eolation  is  then  poured  off  and  evaporated ;  the  residue 
dissolved  in  boiling  alcohol  evaporated  and  the  crystallised 
oboleeteriu  weighed.  The  watery  mixture  left  after  the 
removal  of  the  ether  is  evaporated  to  dryness  and  the 
residue  fused  with  sodium  hydrate  and  niti-e,  the  mass  is 
then  dissolved  in  water  and  uiti'ic  acid  added.  \Vith  this 
Bolntiou  ammonium  molyhdate  gives  a  yellow  precipitate. 
Collect  this  precipitate,  and  dissolve  it  in  ammonia.  To 
this  ammoniacal  solution  add  a  solution  of  magnesia,  col- 
lect, wash,  dry  and  ignite  this  precipitate,  and  then  weigh. 
100  parts  of  this  magnesium  pjTophoaphato  is  equivalent 
to  764  6  parts  of  lecithin.  To  make  the  calculation, 
suppose  we  are  exauiiuiug  the  urine  of  a  case  of  chyluria» 
and  have  found  by  the  initial  step,  the  weight  of  the  total 
fatty  matters,  the  neutral  fats,  the  cholesteriu  and  the 
lecithin^  and  for  example  bake  we  say  they  amount  to 
0*85  grm.  in  100  c.c.  of  urine.  The  second  step  gives  us 
the  amount  of  cliolesterin,  which  on  weighing  is  found 
to  he  say  '00  grm.  Wliilat  the  third  step,  by  calculation 
of  the  weight  of  the  pyrophosphate,  has  told  us  the  amount 
of  lecithin,  and  which  we  will  say  amounts  to  0*42  grm. 
Now  if  we  d(iduct  the  ascertained  weight  of  tlie  cholesteriu 
and  lecithin  from  the  total  fatty  matters  the  difference 
wiD  represent  the  weight  of  the  neutral  or  saponifiable 
fats.  Thus,  0-85-('09  +  -42)  =  0'34  grm.,  so  that  the 
percentage  composition  of  the  fatty  matters  of  this  case 
of  chyluria  reads  thus,  neutral  fats  0*84  grm,,  cholesteriu 
0-09  grm.,  lecithin  0*42  grm. 

42,  Cholesterin,  C,9H«0.— Cholesteriu  is  a  white  cry- 
etalUne  substance,  resembling  spermaceti.  It  is  deposited 
from  its  alcoholic  solution  in  the  form  of  ghstcning  rhom- 
bic plates  having  notched  edges;  hghter  tlaan  water, 
very  soluble  in  ether,  insoluble  in  water  or  cold  alcohol. 
Touched  with  a  drop  of  sti'ong  uitiio  acid  and  gently  eva- 
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porated,  cbolesterin  gives  a  yellow  colour  which  turns  red 
on  the  addition  of  a  drop  of  ammonia,  A  mixture  of  two 
parte  of  strong  liydrochloric  acid,  and  one  part  of  ferric 
clUoride  slightly  diluted,  evaporated  with  cbolesterin  gives 
violet  coloured  residue.  The  conditions  under  which 
olesteriu  is  eometimes  deposited  in  uriuoand  the  manner 
of  separating  it  is  described  in  the  preceding  paragraph. 

43.  Fung:!  andParaBites. — PenicilUxm  Glaucum.  Mil- 
dew developes  in  acid  urine,  and  dies  in  alkaline  urine.  The 
spomles  are  oval,  nucleated,  vary  greatly  in  size.  Accord- 
ing lo  recent  experiments  these  sporules,  removed,  washed 
and  dried  at  55''  G}  on  again  being  moistened  will  revive 
and  then  decompose  dilute  solutions  of  urea.  The  thallus 
iff  darived  &om  sporules  either  by  elongation  or  budding, 
and  thon  .forms  an  elongated,  branched,  cellular  shoot, 
wliich  rises  to  the  surface  of  the  urine  and  gives  off 
hranched  tufts  of  sporules,  It  is  always  abundant  in 
albomiuoas  urine,  and  in  urines  contaiutng  much  mucus. 
Kieateine,  a  greasy  looking  pellicle,  which  forms  on  the  sur- 
face of  the  urine  of  pregnant  women,  when  kept  a  few  days, 
oousists  of  this  fungus,  mixed  with  fatty  matter,  and 
■withered  cell  forma.  The  fatty  matter  ia  probably  derived 
from  the  fatty  degeneration  of  the  epithelial  cells,  which 
are  abundantly  shed  from  the  vagina  and  bladder  in  this 
condition. 

Torula  cerevigm.  Sugar  fungus  resembles  in  its  early 
growth  that  of  the  penicillium,  but  the  tkalluB  is  distinct, 
having  a  round  clustered  head  covered  with  a  brownish 
powder.  It  is  pecuhar  to  saccharine  urine.  An  excellent 
account  of  the  development  of  these  growths  is  given  by 
Hassall  {Med,  Chir.  Traru.,  vol.  xxxvi.,  p.  82). 
SareincB  have  been  frequently  found  in  urine,  they 
ve  been  met  with  in  the  pelvis  of  the  kidney,  but  their 
ibf  seat  is  probably   the   bladder.      They  present  tlie 


148 


DISEASES    OF    THE    KIDNEY. 


I 


characteristio  wool-pack  appearonco,  viz.,  cubical  mafilii 
with  traneveree  divisions,  they  are  smaller,  however,  than 
those  met  witli  in  the  stomach  or  luug.  They  exist  both 
in  acid  and  alkaline  urine.  Their  presence  in  urine  ifi  al- 
ways associated  with  more  or  less  lumbar  pain,  frequent 
micturition  and  abundant  mucus  depoHit. 

Bacteria.  Dr.  Roberts  has  described  some  interesting 
cases  of  bacteruria,  occurring  without  decomposition  of  the 
urine.  The  organisms  appear  to  be  of  one  or  more  kinds. 
Some  appear  to  resemble  hacOlm  tsitbtik'n,  and  they 
mostly  appear  as  short  rods  or  filaments.  They  cause  no 
decomposition  in  the  urine,  which  keeps  its  acidity  for 
some  days.  The  patients  complain  of  frequent  and  pain- 
ful micturition  and  pains  about  nock  of  the  bladder,  there 
may  be  no  manifest  disease  of  the  urinary  organs.  He 
has  also  mot  with  miorococci  chains  in  the  freshly  passed  fl 
mine  from  a  patient  who  had  resided  in  South  America* 
althongli  he  lias  repeatedly  made  examinations^  he  has 
failed  to  observe  the  same  condition  in  any  other  case,  he 
therefore  thinks  it  probable  that  this  latter  is  of  exotic  ^ 
ori^^n.  S 

Stale  decomposing  urine  speedily  developes  a  number 
of  small  moving  organisms,  hactfriatenno,  and  ammoniacal 
urine  always  contaiiiB  the  spherical  bacterium,  micrococcus 
urea,  which  causes  ammoniacal  decomposition. 

Sperrnatozua.  Although  spermatozoa  can  hardly  be  re- 
garded as  parasites  it  is  convenient  to  consider  tliem  here. 
They  consist  of  a  club-phaped  oval  head  and  a  fine  whip- 
like tail.  Their  length  is  about  5^  inch.  In  urine  they 
lose  the  vibratile  movomeut  observed  in  semen.  The  dis- 
cussion of  spermatorrhcea  docs  not  fall  within  the  limits 
of  this  work  except  with  regard  to  its  occasional  rela- 
tionship with  oxaloria  where  a  few  words  will  be  said  about 
it 
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Entoxoa,  The  foUowiug  are  the  chief: — Echinococcut 
hominiM  or  hydatid  cyAt,  the  hookJetH  of  which  may  be 
found  m  the  urine.  Sirongylut  ffi^a^i  &•  nematoid  worm, 
said  to  be  occasionally  found  in  the  kidney.  BiUuirzia  luEma- 
tohia^  a  trematode  worm,  chief!y  affecting  the  bladder  and 
inteetines,  the  ora  of  which  are  found  in  the  urine.  This 
parasite  giye^  rise  to  the  endemic  hfematuria  of  tropical 
climates,  it  has  been  especially  observed  in  Egypt^  the  Cape 
and  Mauritius.  Pentastoma  denticulatum,  a  minute  para- 
site that  has  been  found  on  one  occasion  in  the  kidney 
Filaria  aanguinu  hominiA  has  been  found  in  the  urine  of 
patients  suffering  from  chyliiria.  A  detailed  account  of 
these  parasites  will  be  found  in  the  chapter  on  Parasites 
of  the  Kidney.  In  addition  to  these  parasites,  thread- 
worms, <iscariilf9f  round- worms,  lumbrici,  joints  of  tape- 
worms, tiBiiia^  may  be  discharged  by  the  bowel  into  the 
urine.  Moreover,  the  parasites  of  other  animals  may 
accidentally,  or  intentionally,  find  their  way  to  tlie  cham- 
ber vessel, 

44.  ExtraneouB  matters.-- Hair,  fcetal  bones,  fffices, 
€ftc.,  may  find  tbeir  way  into  the  urine  from  com- 
munication with  cysts,  or  intestines,  with  the  urinary 
passages.  Fibres  of  linen  from  the  cloths  used  in 
4sleaning  the  chamber  utensils,  fragments  of  human  or 
animal  hairs,  dust  and  debris  of  every  kind  and  descrip- 
tioD,  and  which  are  only  to  be  recognised  by  their 
mioroBCopio  appearance,  a  full  description  of  which 
will  bo  found  in  works  especially  devoted  to  the  repre- 
sentation of  microscopic  objects.  The  student,  how- 
ever, who  baa  made  himself  thoroughly  acquainted  with 
the  chemical  reactions  and  microscopic  appearance  of  true 
urinary  deposits,  can  never  be  misled  by  the  presence  of 
these  extraneous  and  accidental  matters.  "When,  however, 
sabst&nces  are  introduced  intentionally  for  the  purpose  of 
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deception,  the  fraud  is  sometimes  difficult  of  detection 
Thus,  a  short  while  since,  I  received  a  fragment  of  grit 
said  to  have  come  from  the  urinary  passages.  It  charred 
under  the  blow-pipe  flame,  decrepitating  with  great  vio- 
lence, and  the  ash  effervesced  on  the  addition  of  dilute 
acid ;  it  therefore  closely  resembled  oxalate  of  lime.  There 
was  however,  an  insoluble  residue,  that  resisted  all  chemi- 
cal reagents,  and  was  not  reduced  by  the  blow-pipe  ;  the 
quantity  at  my  command  being  small,  I  could  not  decide 
its  nature.  I  then  wrote  to  ask  if  more  of  the  deposit 
could  he  obtained,  and  then  I  found  that  the  insoluble  re- 
sidue consisted  of  sand.  I  therefore  concluded  that  the 
deposit  consisted  of  mortar,  the  organic  matters  which 
charred,  being  probably  the  hairy  substances,  which  are 
mixed  with  good  mortar  to  render  it  more  binding,  and 
perhaps  some  of  the  mucus  from  the  urine  in  which  it  had 
been  immersed.  Cane  sugar  is  not  infrequently  added  to 
urine  by  hysterical  patients,  but  this  fraud  is  easily  de- 
tected, more  difficult  is  the  diagnosis  in  the  case  of  the 
addition  of  egg  albumin,  honey  or  blood.  In  these  cases 
however,  there  is  generally  some  important  link  wanting 
in  the  clinical  evidence,  which  leads  to  detection,  as  soon. 
OS  suspicion  is  aroused  as  to  the  patient's  bona  fidea 
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45.  Organized  Deposits.— In  addition  to  the  deposits 
derived  from  the  urinary  passages  which  we  have  just  con- 
sidered, it  happens  that  Hubstances  derived  from  the  blood, 
and  ordinarily  held  in  suspension  in  the  urine,  are  often 
deposited.  The  causes  of  this  deposition  may  generally  be 
referred  to  either  of  the  following  conditions,  or  a  combina- 
tion of  them,     (a)  To  changes  in  the  reaction  of  tlic  nrine,. 
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as  In  the  case  of  deposit  of  triple  phosphate  in  ammoniacal 
nrme,  and  uric  acid  in  highly  acid  urines,  (l)  To  absolute 
exoeas,  as  in  certain  conditions  of  the  system  when  uric  acid, 
oxalate  of  lime,  or  phosphate  of  lime  is  eliminated  in  excess. 
(f)  To  relative  excess,  when  the  proportion  of  water  in  the 
urine  is  diminished,  as  when  urates  are  deposited  in  pyrexia! 
conditions,  or  after  profuse  sweating,  (d)  To  the  absolute 
insolubility  of  the  substance,  as  with  cystin,  xanthin,  or 
Uucin.  As  the  chemical  nature,  and  the  clinical  signi- 
ficance of  the  substances  forming  these  deposits  ore 
discnseod  elsewhere,  it  is  0!ily  necessary  to  enumerate 
them  here,  with  a  brief  reference  to  their  chief  characteris- 
tics, by  which  they  may  be  distinguished,  and  which  are 
given  in  the  following  table.  For  fuller  details  the  reader 
is  referred  to  their  respective  headings. 


TahU  of  the  chuf  Organised  deposits  M^parattd  from  urine. 


DiPOUT. 


Uric  Acid, 
p.  So 


UntM. 


Cynin, 


XuUiim 
f.>S5 


POMI. 


HftAT. 


RsaCtion    Liquor 

or    UBINK.  POTASIA. 


Rhombic  IVtry     in- 

cryttalt.  toluble  « 

VarUble  »!!  tern- 

fornu.  peraluru. 

Amorphout  Soluble  al 

Of  nikcd  40°  C. 
gloDule*. 


Soluble 


ACKTlC 

Acid. 


Intoluble 


SrtciAt 

Chaiuctbii. 


Mureiide  reacUon. 


Add 


Soluble    !  Intdable  l  HarMidareactioo. 


HciAfonal    Intoluble       Acid         Soluble     Ifuoluble  Soluble    in      liquor 


Lemon- 
•haped 
cr7«uli. 


Insoluble 


.ANF 


ammoniK  but  not 
iti  carbonate  Blk. 
prccip.  when  heat- 
ed u-ith  llq.  potai- 
le  and  acetic  actd. 


Acid 


Sotubla 


laaoluble  Evaporated  with  ni> 
trie  acid  and  reai' 
duo  touched  with 
liq.  potaiav  deep 
purple  reactioo. 
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Tabh  of  the  rhirf  Ortjanized  d^Hmitf.  etr.      t  <  'tnttivued) 


Dkpout. 


POIIM. 


Calcium 

OsaUte. 

p.  S» 


Cakiam 

Photpbile, 
P*  94 


Amoi  onio- 

Maenesium 

Phoiphalc, 

p.  96 


Lancin 

and 
TjrroiiB, 

p.  131 


Small  octo> 
hedral  ery- 
ftaU.  Vari 
■blc  lorma. 


Amorpboui 

or  noe 

ileUar 

cryitaJs. 


Trianpilu 

priitni  or 

feathery 


ODy    dlacs. 

Actcttlar 

needlea. 


>j       -        JHaACTION      LiQUON    I     ACBTIC 

or  uaiNL'PoTAssau  I    Acid. 


Ituolublc 


luolublt 


Insolubte 


Soluble 
Solable 


Acid  or 
Alkaline 


Alk&Uu 


AUcaliDe 
ivotatDa) 


Add  or 
Atkallnc 


Insoluble 


Inaolnble, 


iMOlnble 


Solable 
Soluble 


Insoluble 


Soluble 


Solable 


Sntolable 
Insoluble 


Special 

CHAkACTSK. 


Soluble  io  add  kk 
dium  phosphate. 
Ash  elTcrvescta 
with  hydrochloric 
acid. 

Neutral  or  Euody 
acid.  uriDffbccomea 
turbid  on  botUne, 
and  clears  up  on 
addition  of  acid. 

Mixed  with  phoe- 
phate  of  lime,  Cbe 
B»h  fuBCt  under 
blow-pipe  into  an 
enamel-Ukc  crust. 

Insoluble  in  etber. 

Soloticosboiled  with 
mercuric  nitrate 
give  red  precipi- 
tate. Violet  reac- 
tion with  ferric, 
chloride^ 
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CHAPTER   in. 


Diffuse  Inflammation  of  the  Kidneys. 

JO.  Classification. — Cotiig^no  was  the  firBt  physician 
bo  discovered  that  the  urine  of  dropsical  patients  some- 
es  contained  lUbumin,  which  ho  supposed  resulted  from 
altered  condition  of  the  blood  serum.  Dr.  filackall,  of 
Exeter,  however,  was  the  earliest  observer  who  connected 
Albuminuria  with  actual  disease  of  the  kidney,  a  fact 
which  Bright  a  few  years  later  worked  out  with  such  a 
degree  of  completeness  that  his  name  has  ever  since  been 
associated  with  the  disease.  Dr.  Bright  distinguished  one 
form,  but  three  varieties,  of  diseased  kidney  as  associated 
with  albuminuria,  and  considered  that  each  variety  was 
only  a  stage  towards  the  development  of  the  complete 
form»  which  he  believed  was  reached  in  the  granular  kidney. 
He  held  that  the  whole  process  was  due  to  the  presence  of 
a  morbid  deposit  in  the  kiduey,  leading  to  a  granular  cou- 
^dition  of  the  kidney,  and  consequently  applied  the  term 
^^f  yranular  tU'jnifration  "  to  the  disease  in  all  its  stages. 
^^pfhe  idea,  however,  of  a  morbid  deposit  soon  gave  place  to 
^^puire  correct  views,  which  attributed  the  changes  in  the 
kidney  to  the  process  of  inflammation.  Virchow,  in 
Germany,  and  George  Johnson,  in  England,  were  the  chief 
exponents  of  this  doctrine.  Virchow  insisted  on  the  im- 
portance of  distinguishing  whether  the  changes  proceeded 
from  the  epithehnm  (croupous  or  parenchymatous  neph- 
ritis), or  from  the  interstitial  tissue  (cirrhosis),  or  from  tlie 
vessels  (waxy  degeneration).  He  clearly  taught  that 
Bgh   these   three   different  forms   were    distinct  from 
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each  other,  still  tlmt  one  form  having  lasted  a  long 
while  might  yet  end  in  being  complicated  by  one  of  the 
others,  or  by  both  of  them  together.  Thus  an  old  paren- 
chymatous, or  a  long  standing  interstitial  nephritis,  might 
have  grafted  on  it,  in  the  stage  of  marasmus,  waxy  de- 
generation ;  or  kidneySf  the  tiubject  of  pareuchymatouB 
inflammation,  might  undergo  changes  of  an  interstitial 
character.  Dr,  George  Johnson  further  extended  the  idea 
of  the  multiplicity  of  the  forms  of  Bright's  disease,  ftnd 
olasfiified  them  with  regard  to  the  changes  that  took  place 
in  the  renal  epithelium.  Thus  he  divided  the  disease  into 
an  acute  desquamative  nephritis,  a  chronic  non-desquaraa- 
tive  nephritis,  and  a  chronic  desquamative  nephritis.  Ho 
also  included  waxy  degeneration  as*  a  form  of  Bright's  dis- 
ease. He  was  tlie  first,  moreover,  to  point  out  the  hyper- 
trophied  condition  of  the  small  arteries  that  occurs  in 
contracted  granular  kidneys.  In  1860,  or  eight  years  after 
tho  appearance  of  Johnson's  work,  Tniube  distinguished 
four  forms  of  Bright's  disease  : — 1,  Circnm-capsnlar,  which 
was  characterised  by  the  growth  of  connective  tissue  round 
the  glomeruh,  and  which  pursued  a  chronic  course  from 
the  first,  and  which  correRponib  to  the  chronic  form  of 
interstitial  nephritis;  2.  Inter-tubular  which  was  attended 
by  A  new  growth  between  the  tubes,  and  which  began 
acutely  with  more  or  less  tendency  to  hsBmorrhagc  ;  8.  Cir- 
rhosis produced  by  venous  congestion,  as  in  long-standing 
heart  disease ;  and,  4.  Waxy  degeneration  of  the  kidney. 
According  to  Trauhe,  the  changes  that  took  place  in  the 
renal  epithelium  in  both  the  circnm-capsular  and  inter- 
tubular  varieties  were  secondary  to  those  oocarring  in  the 
connective  tissue. 

TJiough  this  view  was  not  generally  accepted,  still 
Traube's  investigations  drew  attention  in  a  more  marked 
degree  to  the  importance  of  studying  the  nature  of  the 
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ehtnges  occamiig  in  the  connective  tissue  aronud  the 
gJomeruli  and  between  the  tubules,  than  had  been  previ- 
oosiy  done.  The  snbject  was  closely  followed  np  in 
England  by  Dr.  Dickinson,  and  in  Scotland  by  Dr. 
Gramger  Stewart,  and  by  them  our  knowledge  was  still 
farther  adyanced,  and  the  nature  of  the  processes  made 
more  definite.  According  to  Dickinson,  whose  classifica- 
tioo  hat  been  generally  adopted  by  the  London  schools,. 
Bright's  disease  may  be  divided  into  three  forms :  — 1.  Tubal 
nephritis,  acnte  or  chronic,  in  which  the  renal  epithelium 
and  tnbes  are  primarily  affected  by  the  inflammatory  pro- 
0088,  and  which  corresponds  with  acute  and  chronic  pareu- 
diyniatons  nephritis;  2.  Orannlar  de*jeneration  in  which 
the  inter-tubahir  matrix  undergoes  contraction  ;  this  may 
be  the  result  of  the  chronic  tubal  nephritis,  but  generally 
ariBOS  as  a  primary  condition ;  and,  8.  Dfpurativrdiseam,  or 
In  other  words,  waxy  or  lardaceous  degeneration  of  the 
kidneys. 

Dr.  Grainger  Stewart   also  recognizes  three  forms : — 

1.  The  inflammatory,  which  passes  through  three  stages, 
viz..    inflammation,    fatty    degeneration,   and    atrophy; 

2.  The  cirrhotic  or  contracting  form;  and,  8.  The  waxy 
or  lardaceous. 

According,  however,  to  more  recent  views,  the  classifica- 
tion of  Bright's  disease  has  been  further  simplified,  Waxy 
or  lardaceous  degeneration  has  been  excluded  au  a  distinct 
form,  and  is  associated  with  Bright's  disease  only  when 
grafted  on  long  continued  inflammation  of  tlie  kidneys. 
Similarly  the  false  cirrhosis  (cyanotic  induration)  of  the 
kidneys,  the  result  of  venous  congestion  dependent  on  loTig 
standing  disease  of  the  heart  is  now  generally  considered 
MS  distinct  from  the  diffuse  inflammation,  leadintr  to- 
granular  eontract-ed  kidney.  Moreover,  the  doctrine  of  the 
unity  of  Bright's  disease  has  been  revived,  and  histological 
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investigations  have  shown  the  important  part  played  by  t 
changes  in  the  glomeruli  in  tlie  evolution  of  chronic  Bright's 
disease. 

With  regard  to  the  unity  of  Bright's  disease,  BosenBtein 
{op.   cit.)  has  stated  concisely  the  view,  which  leads  us 
to  regard  the  alterations  occurring  in  the  kidney,  as  not 
due  to  two  distinct  inflammatory  processes,  the  one  paren- 
chymatous  and  the  other  interstitial,  but  to  refer  them  only   ■ 
to  a  diffused  nephritis.      Diffused  inflammation,  he  says, 
is  the  basis  of  Morbus  Bnghtii,  an  inflammation  which 
like  that  of  other  organs  begins  \sith  changes  in  the  cir-   U 
culatiou.    It  is  characterized  by  the  exudation  of  lymph 
corpuscles,  wliilst  at  the  same  time  the  epithelial  elements 
of  the  glomcruh  and  urinary  tubules  are  affected  by  the 
inflammatory    irritation.       The    kidneys,  therefore,  that 
come  under  observation  in  Bright's  disease  always  show 
changes  of  all  the  tissue-elements,  and  though  one  ele- 
ment   may   be   more   prominent   in   its    alteration   than 
another,  we  are  not  therefore  to  speak  of  a  parenchyma- 
tous or  interstitial  uepln*itifi,  but  only  of  a  diffused  inflam- 
mation.     "  Only  more  or  less  the  preponderance  of  one 
or  more  tissue-element  determines  the  outwardly  different 
form  of  the  red   swollen,   large  white,  the  pale  granular 
or  mottled,  the  white   shrunken,  and   the   red  granular^ 
kidney/'    Dr.  Saundby  {Patfi,  Soc.  Trans,,  vol.  xxxi.,  p.  ■ 
150)  has  been   from   the    flrst  a   consistent  and   strong 
supporter  of  tliis  view.     He  considers  the  small  red  and 
large   white   kidney   with   all   the   intermediate  varieties  ■ 
to  be  Uie  result  of  an  iuflammution,  which  affects   all  the 
tissues,  but  varies  in  intensity.     The  parenchyma  of  the 
kidney,  being  the  most  highly  organised,  necessarily  suffers 
most  in  proportion  to  the  intentsity  of  the  inflammation. 
The  largo  white  kidney  ia  the  result  therefore  of  repeated 
severe  inflammation,  whilst  the  small  red  kidney  indicates 
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inflammatory  process  of  prolonged  duration  but  of 
mmimum  intensity,  and  the  intermediate  varieties  correa- 
pond  to  all  different  degrees  of  intensity  possible  between 
tbese  extremes. 

The   more  careful  study  of  the  changes  occurring  in 
the  glomeroli,  Imvc  shown  that  these  changes  are  oom- 
men  to  the  several   forms  of  Bright's  disease,  and  have 
also  given  us  an  insight  into  the  diiferont  relations  they 
bold  in  the  evolution   of  the   several  varieties.      Klebs 
was  the  first  to  point  out  the  changes  that  occurred  in  the 
interior  of  the  Malpighiau  corpuscles  in  the  early  stage  of 
scarlet  fever  nephritis,  which   consist  of  an  increase  of 
nacloar  masses  so  great  as  to  fill  the  capsule,  and  com- 
paresB  the  capillaries.     Klein  {Path.  Soc,  Trans,,  vol.  xxviii., 
^■p.  431)   confirmed  and  extended  Klebs  views,  and  further 
^Hbservations  have  shown  that  these  changes  in  the  glo- 
^KDeruIi  are  not  limited  to  cases  of  scarlet  fever  nephritis, 
^Bat  they  are  also  observed  in  cases  that  have  resulted  from 
^^kposuro  to  wet  and  cold,  and  other  well  known   exciting 
^Hftnses  of  acute  nephritis  ;    so  that  although  in  these  cases 
^The  parenchymatous  changes  are  well  marked  aud  are  ap- 
parently primary  in  their  origin,  still  we  are  never  without 
evidence  of  some  degree  of  concurrent  glomerular  change. 
And  though  these  are  not  so  evident,  as  in  those  typical 
eaaee  associated  with  scarlet  fever  nephritis,  in  wliich  the 
changes  in  the  glomeruli  are  apparently  primary,  still  we 
cannot  dissociate  the  two  processes  as  two  distinct  iuilam- 
mations,  but  must  consider  them  as  the  result  of  a  diffuse 
inflammation,  in  which  the  alteration  of  one  element  is  at 
onetime  more  prominent  than  auodier,  according  to  the  in- 
tensity  or   duration   of  the  inflammatoiy  process.      The 
ume  holds  good  with  regard  to  the  development  of  the 
lular    kidney   in   chronic   nephritis.      This   has  been 
Instrated   by   Professor   Greenfield    (Path,   Soc,   Trans. t. 
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vol.  xxii.,  p.  167),  who  considers  that  the  changes  seen 
in  the  most  typical  forms  of  chronic  Bright's  disease, 
may  be  regarded  as  due  to  primary  cbaugea  in  the  vessels 
and  glomeruli,  or  more  accurately  in  the  glomeruli  first, 
then  concurrently  in  the  arteries  and  the  excretory  tract. 
He  shows  that  these  glomerular  changes  are  of  almost  con- 
stant occurrence  in  clironic  Bright's  disease,  whilst  [also 
present  in  most  acute  cases.  The  relation,  according  to 
him,  of  the  large  white  kidney  and  the  granular  contracted 
kidney,  Ues  in  tlie  fact,  that  whilst  the  former  is  essentially 
a  (hffuse  interstitial  and  parenchymatous  inBammation,  in 
which  changes  in  the  glomeruli  are  associated  with  general 
interstitial  inflammation ;  the  granular  contracted  kidney 
in  its  most  typical  form  is  not  necessarily  attended  by 
interstitial  inflammation,  but  may  be  dependent  on  prim- 
ary glomerular  change  for  its  complete  evolution,  and  that 
the  subsequent  changes  ore  mainly  atrophic. 

TheclasBiiication,  therefore,  that  seems  most  in  accord- 
ance with  the  views  at  present  held,  may  bo  thus  briefly 
expressed. 

AcuTRXEPHRtTia. — (o)  Tubal  Nophritis.  {8711.,  parenchymatoiu,  catar- 
rhal, ordesquamatiTe  ticphritia).  A  very  acato  farm,  prituarilj  and  mainly 
affecting  the  epithelium,  and  pasiing  by  gradaal  itepaintoachronicat«(fe. 
ih)  Acute InterstititdNophritiM.  (Syn.,  glomcralarnephritia).  A  leva  acute 
form  in  which  the  glomeruli  are  mainly  and  primarily  attacked,  oft«n 
«haract«rificd  by  considerablo  interstitial  exudation.  The  renal  tnbules 
and  epithelium  become  Moondarily  affected,  dependent  on  the  deif^ree  and 
dnration  of  the  inflammatory  prooesa. 

Cuiiowic  Nkphbitis— (o)  Chrcnic  Tubal  Kephritis.  (Syn.,  lab-acute 
interstitial,  chronio  parencliymatoue,  non-deaqa amative  nepbritii)  A 
trausitioDal  aob-acut«  form,  may  reaoLt  from  cither  of  the  preceding,  or 
originate  indep<>Ddently.  It  may  pasi  through  three  sUgea.  1.  En- 
largement, by  epithelial  proliferation  and  intertubal  groirth  (large  white 
kidnry),  2.  Rcgroaaion  and  fatty  dcgencriition  (pole  granular  kidney), 
^.  Contraction  caused  by  atrophic  changes  in  the  preceding  farm  (aniall 
fatty  grannlar  kidney),  (b)  Chronte  InteratitiaJ  Nrphritis,  (Syn.,  renal 
Ctrrhosia,  chronio  desquamative  nephritis).  Essentially  a  chronic  form, 
«ommanciDg  with  changes  in  the  glomeruli  and  vessels,  atrophy  nibee- 
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^•ntlly  Ukiof  pUoe  in  the  parts  aupplied  with  thfiae  voateU,  tofrethor 
vfUi  •ome  decree  of  intcretitml  overfrrowtb,  and  which  in  repnaetited 
tffiaHy  by  the  un&II  r^d  giauulur  kidney. 

47.  Cautei  of  Albuminuria. —After  having  diBcussed 
the  nature  of  the  iulliimmatory  process  that  produces  the 
Tir&ety  of  changes  noticed  in  different  stages  of  Bright's 
diMafte,  it  remains  to  say  something  relative  to  the  clinical 
and  pathological  siguificanco  of  albcuinuru,  a  symptom 
which  at  one  time  was  considered  as  heing  solely  associated 
with  this  form  of  disease.  Becent  research,  however, 
lias  shown  that  albuminuria  has  a  for  wider  clinical  signiH- 
canoe  than  its  relationship  to  diffused  inflammation,  and 
that  it  is  associated  with  many  other  morbid  conditions, 
Baeh  OS  disturbances  of  digestion,  innervation,  the  iuti'o- 
dnctioD  of  toxic  matters  into  the  blood,  &c.  We  have 
therefore  now,  in  any  given  case  of  albuminuria,  to  con- 
cider  whether  it  arises  from  organic  lesion  or  horn  de- 
rangement of  function,  whilst  again  these  two  classes  may 
be  again  differentiated  into  other  groups,  thus : 

1-  Qmaxytc  Ai.vvuisvkik. — (a)  Renal.  1.  Diffaicd  Dephritis  or 
Briirhl'e  dtwace.  2-  Cyanotic  indoration  of  kidneys  iu  heart  diMaso. 
1.  EVgeopntiTe  chaugefl  in  kidaeyf,  as  in  pareDchymatoa*  dogenerationg, 
which  sft  the  cause  of  Febrile  albaminaria,  and  in  lardaccoai  degenera- 
tion. 4.  N«w  gTowthfl,  infiUraLiona,  and  paraaitfiaof  the  kidney  may  ^ve 
tim  to  alhominaria,  by  caasinff  intlammation  or  irritation.  (6)  Extra- 
"gnnT  in  which  tho  albumin  is  mainly  derired  from  the  ptiB  formed  in 
tb«  gvulonrinary  tract,  aa  in  pyoUtii,  auppuralire  oepbritit,  oyilitia, 
■nifaritii.  Ae. 

3.  FuKCTioitiL  ALeiiifiNUHia.  1.  In  derangomenU  of  the  nervoai 
ayaC«m  3.  Derangememi  of  digoitioii.  3.  Altered  oonditioDii  of  tUo 
blood.    4.  And  in  the  ao-caHed  physiolagical  albuminuria. 

With  regard  to  tho  causes  that  lead  to  the  transudation 
of  albumin  into  the  urine  in  disease,  or  perhaps  to  speak 
more  accurately,  the  condition  that  prevents  its  passage 
from  the  renal  capillaries  into  the  urine  in  health,  is  stiU 
tho  rabject  of  considerable  difference  of  opinions. 
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In  the  first  place  with  respect  to  the  qnestiou,  how  A  is 
that  the  renal  capillaries  do  not  constantly  transude  a 
small  quantity  of  albumin,  since  the  s^'stemic  capillarios 
^roughout  the  body  generally  transmit  a  fluid  coutaiuing, 
im  albumin  ? 

The  reply  usually  given  to  this  question  is  : — 

(a)  That  the  epithelium  covering  the  glomeruh,  or  lining 
the  urinary  tubules,  has  the  power  of  re-absorbing  the  al- 
bumin transuded  by  the  vessels  of  the  glomeruli,  or  of  thoH 
tubules,  whilst  it  permits  tlic  passage  of  the  water,  the  urea^^ 
and  saline  constituents.     When  albumin  appears  in   tlie 
urine,  according  to  tliis  view,  it  is  owiug  either  to  the  des- 
truction of  the  renal  epithehum,  such  as  occurs  in  organic 
diseases ;  or  to  au  arrest  of  its  function  which  for  a  time 
is  impaired  or  lost,  and  this  it  is  urged  is  what  happens  jg^ 
the  so-called  functional  albuminuria.  H 

(/*)  Others  have  urged  the  view,  that  as  the  rapidity  of 
the  circulation  of  the  blood  ;ij  the  normal  Malpighian 
vessels  is  probably  greater  than  in  any  other  capillaries^ 
in  the  body,  that  this  is  the  cause  why  under  ordinary. 
circnmstauces,  albumin  does  not  transude;  and  it  isurgedj 
tliat  whilst  under  normal  pressiu-e,  water  and  exalts  onl^ 
pass  out,  an  increase  of  pressure  is  required  to  eusuro  the 
passage  of  the  blood  serum.  This  augmented  i^ressiire 
may  be  induced  by  changes  in  the  kidney  itself ;  or  by  a  dia*| 
tnrbance  of  the  general  arterial  pressure  due  to  disordei 
of  other  excretory  organs,  especially  of  the  skin  ant 
bowels ;  or  from  derangement  of  the  nervous  system,  local, 
general,  or  reflex;  or  from  obstruution  of  tlie  return  of^ 
venous  blood,  as  in  heart  disease.  In  addition  to  these  two- 
distinct  views,  all  parties  agree  that  the  passage  of  albumin 
into  the  urine  is  facihtatod  by  an  altered  condition  of  the 
blood,  especially  as  regards  its  specific  gravity,  and  also 
that  albuminuria  is  occasionally  the  result  of  the  presence^ 
in  excess,  of  abnormal  forms  of  albumin. 
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As  to  which  of  the  two  views  is  correct,  the  following 
ooosiderations  will  perhaps  enable  us  to  form  au  opinion  : 
(1)  The  view  that  tlio  layer  of  epithehum  covering  the 
{glomeruli  or  lining  the  tubuleB^  has  the  power  of  retain- 
iug  albumin  in  health,  aud  preventing  its  transudation 
into    the    nrine,   requires   perhaps   further  experimental 
enjuiry  before  it  can  bo  accepted  as  a  complete  explanation. 
Still  as  Professor  Hamilton  (op.  cit.)  has   pointed  out, 
there   are    several   membranes   which   are    possessed    of 
very  remarkable  properties  of  a  similar  kind.     Thus  the 
shell  membrane  of  the  fowl's  egg  will  allow  a  solution  of 
sugar  to  pass  through   it   in   oue  direction   but  not   in 
another :  the  skin  of  the  grape  has  the  same  action ;  the 
gall  bladder  retains  bile  during  life,  and  Descemet's  mem- 
brane  exerts  a  similar  retentive  action  on  the  aqueous 
bozzioiir.     Thus  by  analogy  it  is  not  nureasouable  to  claim 
a  similar  protective  influence  for  the  epithelial  covering  of 
the  glomerular  loops,  or  lining  of  the  tubulee,  with  regard 
to  the  passage  of  albumin. 

Clinical  evidence  also  gives  conaiderable  support  to  this 
■wew.  Dr.  Finlayaon  {op,  rit.)hB.8  satisfied  himself  that  the 
epithelium  of  the  urinary  bladder  has  the  power  of  absorbiug 
albumin,  and  therefore  argues  that  the  renal  possesses  the 
same  function.  Dr.  M'Gregor  Robertson  {op.  cit.)  arguing 
from  the  analogy  exhibited  by  other  glands  under  the  action 
of  atropine,  holds  that  if  this  substance  influenced  the  sccrr- 
tioo  from  the  kidney  it  would  do  so  through  the  renal 
cells.  If  they  were  paralysed,  they  would  be  uuable  to 
absorb  the  albumin  wliich  would  then  appear  in  the  urine. 
Ik'  Uierofore  put  this  view  to  the  test  of  an  experiment, 
and  injected  atropine  under  the  skin  of  a  cat  whoso  urine 
traa  qaite  free  from  albumin ;  on  the  first  and  second  day, 
the  nrine  became  slburainouH,  and  disappeared  on  the 
third  day»  when  the  animal  seemed  quite  recovered  from 
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the  toxic  eflfeots  of  the  drug.  Tliis  experiment  certainly 
affords  strong  evidence  as  to  the  part  played  by  tbe  renal 
epitheliam  in  tlio  causation  of  alluimiuuria.  Again  the 
diseases  of  the  kidney  in  which  albumin  is  most  abundant 
are  always  tliose  in  which  the  epitht-lium  is  mainly  and 
primarily  affected,  ns  in  acute  ncpbritis,  and  chronic  tubal 
nephritis ;  wlulat  in  chronic  interstitial  nephritis,  or  the 
the  indurated  kidney  of  chronic  heart  disease,  the  albumin 
is  never  abundaut  during  the  eoi'iy  stages  or  progress  of 
the  disease,  though  an  increase  is  observed  towards  the 
end,  when  the  tubuloK  become  bared  of  tlieir  epithehum, 
and  the  same  may  ha  said  with  regard  to  lardaceouti 
degeneration  of  the  kidney.  Again  in  diabetes  mellitus, 
the  albuminuria  which  so  often  sets  iu  in  long  pro- 
tracted cases  towards  the  end,  is  always  associated  with 
some  desquamation  and  fatty  change  in  the  renal  epithe* 
hum.  The  question  now  arises  if  the  renal  epitliclium 
retains  tho  albumin  transuded  in  health,  what  becomes  of 
the  albumin?  The  answer  generally  has  been,  that  it  Ls 
re- absorbed  and  removed  by  the  lymphatic  spaces  and 
channoln  of  the  kidney.  Nor  is  this  supposition  so  im- 
probable as  the  opponents  of  this  view  maintain,  who  urge 
that  such  au  event  is  impossible  owing  to  the  bcauty  pro- 
\isiou  of  lymphatic  channels  in  the  organ,  since  recent 
observations  seem  to  show  that  the  kidney  is  more  abun- 
dantly supplied  with  lymphatics  than  has  been  hitherto 
supposed,  whilst  the  arrangement  of  the  tubules  gives  ample 
time  for  the  absorption  of  the  albumin,  and  its  removal 
from  the  kidney.  Thus  as  Dr.  M'Gregor  Robertson 
(op.  ciL}  has  very  clearly  pointed  out,  the  urine  filtered 
into  the  tubule  at  first  is  comparatively  rich  in  albumin, 
but  when  the  urine  reaches  the  loop  of  Ilenle,  the 
amount  of  albumin  it  contains  is  greatly  diminished.  The 
contracted  diameter  of  the  loop  of  Henle,  by  delaying  the 


I 

■ 

I 


ALBt7UINCBIA. 


168 


i^Msage  of  niine,  gives  time  for  the  abBorption  of  a  por- 

tioaof  the  albumin. 
There  are  some,  however,  who  while  admitting  that  the 

filial  epithelium  plays  an  important  part  in  preventing 
.Ac Inoandation  of  albumin,  do  not  believe  in  its  reab- 
tion  by  the  renal  cells.  They  consider  rather  that  the 
e^»  Act  mechanically  iu  offering  a  physical  resistance  to 
thetruijtndation,  and  maintain  that  so  long  ae  tlie  epitbe- 
littm  is  not  detached,  even  though  it  may  have  undergone 
eoosiderable  change,  albuminuria  does  not  occur.  They 
iUiuftrate  this  view  by  what  occurs  in  phosphorus  poison- 
ing. Here  there  is  extensive  destruction  of  epithelium,  but 
iittle  or  no  desquamation  of  the  cells,  which  have  undergone 
•cute  fatty  ch&ngee,  in  these  cases  the  albuminuria  is  only 
rfigLt,  or  may  be  absent.  In  petroleum  or  poisonii-g 
br  chrome  salts,  on  the  other  hand,  there  is  acute  necrosis 
ttd  detachment  of  renal  cells,  with  tlic  appearance  of  a 
ttffifliderable  amount  of  albumin  iu  the  uriue.  The  same, 
ibej  point  out,  occurs  in  tubal  nephritis,  where  the 
di&ogefl  in  the  epithchum  and  the  desquamation  are  con* 
oderable,  and  which  is  characterized  by  highly  albumin- 
wii  urine ;  wliilst  with  chronic  interstitial  uepliritis,  before 
tlie  epithelium  becomes  extensively  affected,  the  albumin 
is  scanty^  or  may  be  absent,  and  does  not  appear  in  any 
eoDctderable  amount  till  the  later  stages  of  the  disease 
iHun  the  tubules  are  denuded  of  epithelium.  Finally 
Bae  would  limit  the  albumiu  retaining  function  to  the 
(|tthfilium  of  the  glomeruU.  (Heidcnhain,  op.  cit,)  Ac- 
MrdiDg  to  this  view,  the  epithelium  of  the  tubules  aro 
oOQcemed  only  in  the  removal  of  urea,  uric  acid,  Ac, 
whilst  the  flat  epithelium  which  covers  the  glomerular  tuft 
tsparates  the  water  and  salts,  and  restrains  tlio  albumin 
horn  passing  through  ;  injury  or  disturbance  of  function  of 
Ail  layer  being  at  once  followed  by  albuminuria.     This 
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view  which  is  rapidly  gaining  ground,  is  supiKirted  by  lb  ^ 
experiments  of  Posner  (y//,  o'/.)  and  others  who  by  snd^ 
denly  coagulating  the  albumin  in  the  kidneys,  fonud  albn- 
min  always  between  the  glomerular  tuft  and  its  capsule. 

(2)  The  view,  that  regards  albuminuria  as  tlie  result  of 
increased  pressure  in  the  renal  vessels,  naturally  com- 
mends itself  on  account  of  its  simphcity.     And  at  first 
sight  the   explanation   that  tbe  normal  pressure  in  the 
renal  vessels  is   only   suillcient  for   the  transudation  of 
the    water,    and   tliat    increase   of    pressure   is   required 
to  force  the  albumin  tlirough   the   glomeruli   and   cause 
its  presence  in  the  urine,  seems  sufficient.     It  also  re- 
ceives support  from  experimental  evidence.     Thus  albu- 
minuria can  be  produced  by  ligature  of  the  renal  veins, 
and   also  follows   section    of    the  renal  nerves,  or  irri- 
tation  of  the   spinal   cord  after   section  of  these  nerves. 
But  experiments  of  this  kind  can  hardly  be  appealed  to  as 
decisive  on  this  point,  since  the  effect  of  hgature  of  the 
renal  vessels  or  nerves  must  affect  the  general  nutrition  of 
the  kidney,  and  in  some  measure  disturb  the  function  of 
the  epithelium.     But  the  most  considerable  objection  toM 
the  adoption  of  this  view  is,  tliat  it  is  not  borne  out  by  clini- 
cal  experience.     For  instance,  if  we  take  the  albuminuria, 
the  result  of  long  standing  heart  disease,  we  do  not  meetH 
witii  highly  albumiuouB  urine,  on  tlje  contrary  it  is  scanty,  ™ 
and  it  is  not  till  towards  the  end  of  the  disease  when  the 
tubules   become    implicated   in   secondary   changes,   and 
prestturo  is  dimiuished  owing  to  cardiac  failure,   that  the  ^ 
albumimu-ia  attains  anything  like  prominence.  H 

Again,  in  chronic  interstitial  nephritis,  the  polyuria 
points  to  excess  of  pressure  in  the  existing  glomeruli,  yet 
the  amount  of  albumin  is  extremely  small,  and  it  is  only 
towards  the  end  of  the  disease  when  the  vascular  pressure 
fails,  and  the  quantity  of  uriue  becomes  diminished^ 
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'fiecpitlKjlium  is  destroyed,  that  the  amount  of  albiimiu 
preseat  in  the  urine  is  at  all  significant.     Indeed,  the  fact 
^■l  vfith  the  great  destruction  of  the  epithehum,  which 
OKvn  in  advanced  stageH  of  Uiis  disease,  the  albumin  is 
fnteai    in    such  small   quantities,   has   been   advauced 
ipuntit  the  view  that  albuminuria  is  caused  by  the  loss  of 
'^pitiit'huui.    But  in  answer  to  this  objection  it  may  bo  urged 
thai  the  vascular  supply  in  the  granular  and  contracted 
kidney  has  been  already  much  diminished  by  the  preced- 
iii^  process  of  contraction,  so  that  the  amount  o(  albumin 
tilUTud  through  the  surviving  glomeruli  and  tiihulcs,   is 
eotuiderably  lessened,  just  as  in  cirrhosis  of  the  liver,  the 
jaundice  is  slight,  owiug  to  the  previous  destruction  of  the 
vessels  supplying  tlie  lobules,  and  the  consequent  atrophy 
of  their  cells.      On  the  other  hand,  in  acute  and  clironic 
tubal  nephritis,  where  changes  in  the  epithelium  are  mainly 
primary,  we  have  an  excessive  amount  of  albumin,  wliich 
eontinues  till  this  form  of  kidney  disease  enters  on  the 
Stage  of  atrophy  and  contraction,  when  the  amount  of  aU 
bamin  dechnes  as  cardiovascular  changes  develop ;    and 
Ahis  diminution  continues  so  long  as  tlie  increased  pressure 
is  maintained,  but  when  the  heart  begins  to  flag,  and  the 
preoearc   in   the   renal    vessels    falls,    and   the   water   is 
diminished,   the    albuminuria    once   more   is    increased, 
though  never  to  the  extent  as  in  the  early  period  of  the 
diaease.    Again,  in  those  cases  where  pressure  is  increaeed 
in  the  capillary  vessels,  in  disease  of  distinctly  nervous 
origin,  as  in  diabetes  insipidus,  one  would  expect  that  al- 
biimiu would  be  transuded  parri  ptuw  with   the  increase 
of  hydruria,  if  the  increased  pressure  theory  was  the  cor- 
rect explanation. 

Lastly,  if  increase  of  pressure  in  the  renal  vessels  were 
ih«  cause  of  albuminuria,  we  should  find  albumin  more 
£re<|uej3Uy  in  the  urine  of  healthy  subjects  after  severe 
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exertion  than  we  do.  Undoubtedly  powerful  mnecnlar  e^ 
cise  does  iudace  in  some  persons,  apparently  healthy,  the 
temporary  appearance  of  albumin.  But  my  experience 
accords  with  that  of  OerbeU  (i'ide  ZiemsAen,  HafMuck 
df*  AUfffmeinen  Therapie)^  that  such  an  occurrence  is 
exceptional.  Oertelu  experimented  on  thirty-three  Indi- 
viduals, some  of  whom  were  in  delicate  liealtli  and  Bome 
women  and  children,  these  he  made  to  ascend  considerable 
heights  and  afterwards  tested  the  urine,  in  only  one  indi- 
vidual was  it  found  albuminous  after  this  Bevere  exertion. 
It  is  true  that  Leube  found  albumin  in  the  urine  in  Id 
per  cent,  of  the  caues  exaiuiued  by  him,  of  solditTs  after 
long  marches,  but  when  we  reflect  that  among  adult  males, 
especially  of  tlie  class  on  whom  the  observation  was  made, 
the  couditiouB  likely  to  produce  extra  renal  albuminuria 
would  he  nnmerous  we  need  not  be  surprised  at  his  re- 
sults. Again,  in  making  experiments  of  this  kind  it  is 
necessary  to  particularise  the  tebt  employed  ;  thus,  Cha- 
leaubourg  {up.  cit.)  found  albumin  in  75  per  cent,  of  the 
urines  of  soldiers  examined  after  a  meal,  when  potassio- 
mercuric  iodide  was  employed  as  a  test,  whilst  it  was  only 
found  once  when  heat  was  used.  The  mercuric  iodide  test, 
as  it  is  well  known,  having  the  property  of  precipitating 
other  proteid  substances,  likely  to  be  found  in  urine,  be- 
sides Borura  albumin. 

In  conclusion  takiug  all  circumstances  into  considera- 
tion, I  believe  with  tho  exception  of  those  cases,  where  the 
albumin  is  plainly  derived  from  the  hquor  puris  secreted 
from  the  mucus  surface  of  the  genito- urinary  passages,  or 
from  tlie  blood  poured  out  into  the  urinary  tract  from 
rupture  of  tlie  vossels,  or  in  those  cases  where  the  albumin 
is  not  serum  albumin,  but  some  otiier  proteids,  as  paraglo- 
bulin,  propeplouo,  peptone,  which  being  more  diffusible  than 
serum  albumin,  pass  through  sunply  in  merit  of  their 
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dlffaeibility,  that  iu  all  cases  of  albuminuria  the  chief  and 
primary  cause  is  to  be  attributed  to  either  the  glomerular 
»r  tabular  epithelium  losing  its  function  of  retaining  the 
albuminous  portions  of  the  bloo<l  plasma  within  tlie  renal 
Tfifisels.  Undoubtedly  inoreaso  of  tension  in  the  renal  ves- 
aels  plays  a  part  in  the  causation  of  albuminuria,  though 
not  to  the  extent  claimed  for  it.  It  acts  probably  by 
bringing  a  larger  quantity  of  blood  to  the  glomeruli,  so 
that  a  larger  qtiantity  of  albumin  is  transuded  than  the 
epitbolium  is  able  to  take  up,  and  also  perhaps  by  disturb- 
ing the  function  of  tlie  epithelium  an  well ;  Blowing  of  the 
blood  has  also  the  same  effect.  It  is  probable,  however, 
that  mere  increase  of  pressure  is  never  suflScient  of  itself  to 
cause  albuminuria  unless  some  otiier  condition  is  present, 
otherwise  it  would  be  impossible  to  account  for  the  absence 
of  aJbaminuria  in  many  disorders  in  which  increased  pres- 
eore  in  the  renal  vessels  is  undoubtedly  present.  In  faot 
M  some  observers  have  stated  albnminuria  does  not  result 
in  those  experiments  made  to  increase  the  tension  in  the 
kidney  by  section  of  the  nerves  unless  the  renal  vessels 
are  injured. 

Among  the  concomitant  causes  of  albnminuria,  variation 
of  the  specific  gravity  of  tlie  blood  must  be  regarded  as 
playing  an  important  port.  Thus,  Professor  Hamilton 
[op.  cit,)  has  pointed  out  that  any  alteration  iu  the  specific 
gravity,  either  increase  or  deficiency,  will  probably  give 
rise  to  serious  obstructive  effects,  and  thus  indirectly  leatl 
to  the  appearance  of  albumin  in  the  uriuc.  Thus  in 
chronic  tubal  nephritis,  the  specific  gravity  of  the  blood 
is  always  reduced,  sinking  as  low  as  1'020  to  I'OIS, 
and  in  these  cases,  caused  no  doubt  by  tlio  hydremia,  the 
result  of  the  diminished  ehmination  of  water  by  the  kid- 
neys, the  transudation  of  serum  in  tlie  form  of  dropsy  is 
always  more  or  less  observable,  and  what  occurs  in  the 
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syBtemio  capillaries  oo  doubt  occurs  in  the  renal  vessels 
The  same  probably  explains  the  occurrence  of  albuminuria 
as  the  result  of  tlie  aniemia  and  thebydrmmla  attendant  on 
the  process  of  certain  chronic  diseases.  On  the  other 
hand,  increase  of  the  specific  gravity  of  the  blood  may  ex- 
plain the  albuminuria  of  an  interesting  character,  occn- 
sioually  met  with  in  urines  of  high  specific  gravity,  and 
loaded  with  nrea 

Again,  toxic  agents  in  the  blood  may  cause  albuminuria, 
cither  by  inducing  nephritis,  or  by  their  arresting  the  func- 
tion of  the  renal  epitbehum,  as  is  shown  by  the  experiment 
of  Dr.  McGregor  Robertson  already  quoted  with  regard 
to  the  action  of  atropine.  In  considering  the  causation  of 
albuminuria  in  any  given  case,  we  must  bear  in  mind  the 
ciroamstances  hkely  to  modify  tlie  amount  of  albumin 
passed  into  the  urine.  Thus,  in  chronic  intcrBtitiuI 
nephritis  as  already  stated,  although  the  tension  of  the 
blood  in  the  existing  glomeruU  is  raised  to  its  highest 
pitch,  wliilst  the  epitlielinm  in  the  Into  stage  is  never  nor* 
mal.  and  the  specific  gravity  of  the  blood  much  reduced, 
circumstances  all  extremely  favourable  for  the  trantiuda- 
tion  of  albumin,  still  the  amount  passed  tliroughont  the 
disease  is  always  insignificant.  This  is  owing,  as  already 
explained,  to  the  fact  that  in  the  early  stage,  the  epithe- 
lium is  BO  little  ofieotcd,  that  it  is  able  to  reabsorb  tlie 
albumin  forced  through  by  the  increased  pressure,  whilst  in 
the  later  stage  when  the  epithelium  is  destroyed,  so  httle 
blood  is  brought  to  the  organ^  owing  to  the  compression  of 
the  vessels  by  tlie  development  of  cicatricial  tissue,  that  the 
amount  of  albumin  capable  of  transudation  is  very  much 
diminished.  A  very  similaf  explanation  may  be  offered 
to  account  for  the  small  amount  of  albumin  transuded  iu 
the  indurated  kiduey,  or  chronic  heart  disease,  and  in  lar- 
daceous  degeneration  of  the  kidneys. 
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,  Varieties. — Acute  nephritis,  as  has  been  already 
rked  (p.  158),  occurs  either  in  a  very  acute  form  iu 
which  the  epithelium  ia  mainly  affected,  or  in  a  Icsh  acute 
rm  in  which  the  glomeruli  are  primarily  attacked,  the 
tubules,  and  epithelium  becoming  affected  at  a  later 
No  diHtiuction  up  to  quite  recently  was  made  be- 
tween the  two  conditions,  and  acute  inflammations  of  the 
kidney  were  spoken  of  as  catarrhal,  croupous,  pareuchy* 
matoas  or  desquamative  nephritis.  Now,  however,  the 
more  acute  form  is  generally  spoken  of  as  tubal  noplu'itis, 
showing  that  the  earlier  stress  of  the  disease  has  fallen  on 
e  tabnles  and  renal  epithelium,  whilst  the  less  acute 
form  is  epoken  of  as  interstitial  nephritis,  or  glome- 
rulo  nephritis,  as  pointing  to  the  increased  interstitial  exu- 
dation and  alterations  in  the  glomeruli,  which  occur  as 
primary  changes.  No  very  rigid  Hno,  however,  can  be 
drawn  between  the  two  conditions.  Glomerular  changes 
bring  often  observed  in  quite  an  early  stage  of  tubal  and 
diffuse  nephritis  ;  whilst  it  is  rare  to  find  a  kidney  tlie  seat 
of  a  pure  glomerulo  nephritis,  in  which  the  renal  epithe- 
lium hrtR  not  lilroady  undergone  some  marked  change. 

4f>.  Symptoms. — In  the  hyiteramia  induced  by  certain 
irriianta  such  as  cantharides,  oil  of  turpentine,  nitrate  of 
pot«ah,  mustard,  cubebs,  and  copaiba,  the  symptoms  are 
those  of  intense  urinary  irritation.  There  is  an  urgent 
and  frequent  desire  to  micturate,  but  little  uiine  is 
paaaed ;  what  little  tliere  is,  is  highly  albuminous,  and 
contains  more  or  less  blood,  from  a  distinct  lifemor- 
rliage  to  only  a  few  blood  corpuscles.  There  is,  however, 
no  great  shedding  of  reual  epithelium,  in  some  oases  it  has 
l>een  stated  to  be  quite  absent,  but  tliere  is  an  abundance 
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of  fibrin  which  comes  Away  as  fibrinous  moulds  or  maj 
even  form  laree  eoagnla.  These  moulds  and  clots  are 
cflen  sufficientlT  large  to  block  the  urinary  passages. 
may  be  referred  to  the  kidneys,  but  most  frequently 
it  is  felt  extending  from  the  neck  of  the  bladder  to  the 
^Uns  penis.  In  hyperemia  of  a  less  intense  form  the  symp- 
are  increafiad  firequency  in  passing  small  quantities  of 
Viioe,  accompanied  crith  perhaps  a  little  strangury.  The 
•eeretion  is  albuminous  and  may  contain  a  few  blood  cor* 
[^Qsolee  but  no  renal  epithehum  or  fibrinous  casts,  there 

kj  be  a  feeling  of  wei^*ht  across  the  loin  but  no  pain  re- 
fieeted  to  the  end  of  the  penis.  General  dropsy  is  never 
the  result  of  mere  hyperwuiia.  No  cliuical  line,  however, 
can  be  rigidly  drawn  between  hyperiemia,  and  inflamma- 
tion of  the  kidney,  nor  can  we  definitely  say  when  the  oue 
passes  into  the  other. 

The  onset  of  acnte  nephritis  is  generally  announced  by  a 
distinct  sense  of  chilliness  followed  by  heat  and  dr^'uess  of 
skin.  There  is  headache,  the  pulse  is  full  and  hard, 
nausea  is  complained  of,  often  actual  vomiting,  and  Uiere 
may  be  dull  dragging  pain  across  the  loins  and  tenderness 
on  pressure  over  the  kidney.  All  these  symptoms,  however, 
in  some  cases  may  be  abstnt.  The  patient  is  frequently 
called  upon  to  void  urine,  which  is  highly  albuminous,  of 
dark  colour,  from  smoky,  blood-red,  to  a  deep  chocolate- 
brown  or  black,  according  to  the  amount  present,  and 
the  reaction  of  the  urine.  The  specific  gravity  is  high, 
ranging  from  1*020  to  1*040,  the  quantity  passed  in  the 
twenty-four  hours  rarely  exceeding  500  c.c,  often  falling 
as  low  as  250  c.c,  and  even  may  bo  completely  suppressed. 
Uremic  convulsions  often  accompany  this  condition.  Tho 
reaction  is  generally  acid.  The  amount  of  sohd  constitu- 
ents especially  the  urea  is  diminished.  On  standing  the 
urine  deposits  an  abundant  chocolate  coloured  sediment 
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of  blood  corpuscles,  urutea,  castd,  epithelium^  and  the 
f^ranular  debris  of  these.  In  many  instances  it  is  difli- 
cnlt  to  find  the  casts,  especially  if  there  is  much  blood 
&ud  granular  debris  present,  but  ordinarily  they  can  be 
mftde  ont.  They  are  found  during  the  early  stage,  as 
small  and  hyaluie,  witli  epithelial  oella  (epithelial  casts) 
Attftchodf  also  blood  corpui^cles  (blood  cabts).  A  little  later 
on,  dark  granular  casts  make  their  appearance.  The 
epitlielium  is  much  altered  in  its  shape,  and  often  diffi- 
ciUt  to  recognise  with  certainty,  but  the  round  celled 
renal  epithelium  and  the  cyhndrical  epithelium  from  the 
pelyis  of  the  kidney  should  be  looked  for.  The  nuclei  of 
tbeee  cells  when  free  may  be  mistaken  for  blood  corpuBuIei:t, 
the  latter  bodies  are  recognised  by  tlieir  swelling  up  when 
the  fluid  on  the  slide  is  freely  diluted  with  water. 

Within  twenty  four  hours,  if  the  iudammution  is  severe 
and  the  secretion  of  urine  much  diminished,  but  generally 
within  two  or  three  days,  dropsy  makes  its  appearance* 
Thi?  may  range  from  slight  pufiiness.  to  an  iij  tense 
anarsarca,  involving  the  serous  cavities,  pkura,  pericar- 
dium and  peritoneum,  or  even  causing  death  by  suffoca- 
tiou,  from  oedema  of  the  glottis. 

Such  arc  the  general  symptoms  attcudcnt  on  a  severe 
itack  of  acute  nephritis,  we  must  now  proceed  to  consider 

e  variability  of  the  individual  symptoms,  and  the  import 
auch  variations.     In  severe  cases,  there  is  usually  a 

finite  onset  attended  with  marked  pyrejcia.  The  initial 
evatioD    of    temperature,   however,   is    rarely  extreme, 

dom,  if  ever,  in  the  absence  of  any  other  inflamma- 

n,  exceeding  102^  to  103  F,  during  the  progress  of 
disease  it  may  rise  to  10-1'',  but  usually  it  fluctuates 

ween  102"  and  103%  to  fall  often  very  suddenly,  rising 
only  in  the  event  of  a  relapse  or  secondary  com- 
phcatious.     In  some  of  its  features  the  temperature  chart 
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rffmlilfm  tint  of  aii  acute  pDcmaonia,  ouly  tbe  acme  is 
iMCihMl  man  slovly  and  the  period  of  statns  more  pro- 
loDged,  the  suddeu  declensiou  about  the  ninth  or  tenth 
day»  however,  is  very  Uke  pneumouia. 

The  ga5trie  disturbance  and  vomiting  in  tbe  early  stage, 
is  plainly  of  a  reflex  character,  and  is  directly  proportion* 
ate  to  the  severity  of  the  inflammation ;  should  nausea 
and  vomiting  occur,  however,  during  tbe  progress  of  the 
disease,  it  is  to  be  referred  to  nnemic  intoxication.  The 
degree  of  pain  experienced  depends  ou  the  severity  of  the 
attack.  Dickinson  (op,  eit,)  has  recorded  a  case  of  in- 
tense congestive  nephritis,  in  which  the  swelling  of  the 
kidney  substance  was  so  great  tliat  tbe  capsules  of  both 
were  ruptured.  Such  a  degree  of  swelling  is  however 
quite  exceptional,  as  a  rule  it  is  difficult  to  get  physical 
eWdence  of  any  enlargcmeut,  tbough  in  thin  persous  with 
relaxed  abdominal  walls,  the  upper  extremity  of  tlie  kidney 
on  either  side,  but  more  markedly  on  the  right,  may  be 
felt  swollen  and  distended. 

The  frequent  and  urgent  desire  to  pau  small  guantiti^  of 
water  is  most  noticeable  during  the  development  of  the  attack 
but  throughout  micturition  continues  very  frequent,  though 
tlie  nrgency  disappears.  The  uwount  of  i/hhc  passed  in  tlie 
twenty-four  hours  is  always  reduced,  and  in  severe  cases 
this  reductioQ  is  cousiderable.  and  may  amount  to  com- 
plete suppression.  As  tlie  disease  subsides,  it  becoiues 
more  profuse,  and  if  there  has  been  much  dropsy,  the 
discharge  of  water  may  become  very  profuse  indeed 
towards  convalescence.  Talcing  a  series  of  cases  the 
average  amount  of  urine  passed  during  acute  nephritis 
may  be  stated  as  from  800  to  400  c.c.  during  the  early 
stages,  and  mny  be  as  much  as  2000  c.c.  to  8500  c.c, 
towards  convalescence.  Tlie  urea  may  be  extremely  re- 
duced, indeed  almost  eutirely  absent ;  cases  in  which  it 
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has  fallen  to  1-4  grm8.,  and  even  '72  grms.,  ill  the  tweuty- 
hoors,  liHve  been  recorded.  In  ordinary  cases,  however, 
the  reduction  rarely  falls  below  16*7  grms.,  instead  pf 
the  normal  88*4  grms.  A  sudden  fall  after  the  es- 
tablishment of  the  diHease  has  a  grave  import,  and  is 
generally  a  prelude  to  urtemic  conviihuons.  In  calculating 
the  urea  it  mnst  be  remembered  that  owing  to  the  deficiency 
of  the  water  secreted,  the  percentage  amount  of  tliat 
substance  will  appear  high.  In  normal  conditions  the 
percentage  of  urea  ranges  from  two  to  tlireo  per  cent., 
vrith  an  excretion  of  urine  amounting  to  1450  c.c.  in  the 
twenty-four  hours.  In  acute  nepliritis,  however,  the 
percentage  of  urea  may  rise  to  four  or  five  per  cent., 
the  secretion  of  water  being,  however,  only  800  to 
400  c.c,  BO  that  although  the  percentage  amount  Ib  higher, 
Ihe  absolute  amount  is  decidedly  less,  tiimilaily  we  find 
ilie  specific  ijravitij  increased,  though  the  total  of  urinary 
Kolids  is  less.  Next  to  the  urea,  the  cldorides  are  the  most 
constantly  dioiinitshed,  and  this  diminution  is  the  most 
marked  when  there  is  any  secondary  complication  such  as 
pnenmonia.  or  plouritis,  or  peritoneal  effusion.  They  may 
fall  from  a  normal  excretion  of  say  6*2  grms.  to  less  than 
1  gnn.,  and  some  instances  have  been  recorded  in  which 
tbey  have  temporarily  disappeared  entirely  for  a  day  or 
more.  The  phoxphoric  acid  is  always  reduced,  but  not  to 
the  same  extent  as  we  find  it  in  chronic  nephritis,  the 
r«Ouction  is  chiefly  with  the  phosphoric  acid  in  combina- 
tion with  the  earthy  bases.  Uric  acui  is  frequently 
deposited  in  a  free  state,  and  the  urine  is  generally  turbid, 
with  highly  coloured  acid  urates.  Their  presence  in  such 
apparent  abundance  is  due,  however,  to  the  highly  concen- 
ated  urine,  and  to  its  acidity,  and  not  to  any  real  excess. 
The  relative  excess,  however,  of  the  highly  coloured  urates, 
which  persist  nearly  throughout  the  whole  course  of  the 
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difiensc,  imparts  to  the  uriue  a  deep  brown  colour,  'which 
may  be  taken  for  blood.  Blood  is  present  in  nearly  every 
case  of  acute  nopliritis,  and  is  often  the  first  symptom  that 
attracts  the  patient's  attention.  The  hemorrhage  may  be  ^ 
80  shght  that  it  can  only  be  detected  by  the  presence  of  H 
blood  corpuscles,  or  if  it  be  exceedingly  profuse.  NephritiB 
arising  in  persons  who  have  been  exposed  to  malarial 
poison,  is  often  attended  witli  this  excessive  hiematuria.  ■ 
According  to  the  quantity  of  blood  present,  the  urine 
varies  in  lint  from  a  mere  smokiness  to  chocolate  black. 
Dr.  Mahomed  {Med,  Chir,  Trans,,  1874)  has  endea- 
voured to  prove  that  there  is  a  pre-albuminuric  stage  of 
acute  Briglit's  disease  in  which  only  the  crystalloids  of 
the  blood  make  their  appearance.  The  test  Dr.  Mahomed 
employs  in  proof  of  his  ussortion,  is  that  of  guaiacnm  and 
ozonic  ether.  This  teat,  however,  as  is  well  known,  reacts 
with  many  varieties  of  albumin,  and  as  in  hyperemia  the 
fibrin  elements  of  the  blood  plasma  are  iu  excess,  I 
venture  to  think  the  guaiacum  reaction  is  due  rather  to 
tlicso  than  to  the  cr^'stalloids  of  the  blood  ;  since  if  those 
were  present,  we  should  be  able,  which  we  are  not, 
to  demonstrate  them  by  means  of  the  spectroscope.  Dr. 
Mahomed  believed  this  presence  of  the  crystalloids  of  the 
blood  in  the  urine  of  acute  nephritis,  to  be  due  to  au  in- 
crease of  arterial  tension,  which  preceded  the  renal  inflam- 
mation. This  increase  of  tension  occurs  in  the  majority 
of  cases,  and  may  bo  generally  recognized  on  the  iirst  day 
of  the  disease,  thougli  the  pulse  shortly  afterwards  becomes 
solt  aud  compressible  and  often  times  exceedingly  inter- 
mitting. With  regard,  however,  to  the  contention  that 
increased  tennion  is  the  cause  of  the  guaiacum  reaction 
in  the  so-called  pre-albuminuric  state  of  acute  nephritis, 
I  do  not  think  it  can  be  admitted,  since  there  are  many 
morbid  conditions  in  which  increased  arterial  tension 
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a    marked  featare,  in   which  the  urine  never  gives   the 
elightest  reaction  with  guniacum. 

The  hematuria  may  coutiuue  for  a  considerable  time, 
or  may  cease  only  to  re-appear  nn  an  exacerbation  of  the 
disease.  Sometimes  bloody  urine  is  only  passed  in  the 
day,  the  night  urine  being  free  from  blood.  This  gene. 
rally  ia  observed  in  mild  caaea,  with  whom  there  is  often 
a  difficulty  in  keeping  them  strictly  to  their  bed  during 
the  day  time,  or  who  if  they  remain  in  bed  keep  constantly 
moving  about,  sitting  up  to  take  food,  etc.  The  hfema- 
turia  invariably  ceases  before  the  albuminuria,  I  have 
never  met  with  an  exception  to  this  statement. 

The  most  important  symptom  of  acute  nephritis  is  of 
course  alhuniinuria.  Although  the  amount  varies  consider- 
ably it  is  generally  abundant,  though  in  some  excep- 
tional cases  of  dropsy  after  ecarlet  fever,  the  urine  has 
been  found  non-albumiuous.  Dickinson  has  recorded 
in  which  the  amount  of  dried  coagulated  albumin 
into  the  urine  in  twenty-four  hours  amounted  to 
21*9  grms.  and  82*5  grms.  These  figures  impress  us 
vith  an  idea  of  tlie  immense  (brain  that  takes  place  in  the 
•ysiem,  and  accounts  for  the  oxtrcma  dobihty  and  aniBmia 
that  so  Bpeedily  set  in.  Thus  a  patient  passing  32*5 
grms.  of  dry  coagulated  albumin  in  the  twenty-four  hours 
is  losing  during  that  period  12}  oz.  of  blood  scrum,  or 
nearly  one-tenth  of  the  whole  mass  of  the  blood ! 
hiofa  cascH,  however,  may  be  considered  as  oxoeptional 
general  range  in  my  experience  is  from  Ej  grms. 
to  ld'6  grms.  The  most  intense  albuminuria,  I  have 
met  with,  has  been  m  cases  of  puerperal  nephritis,  and 
,aephritis  associated  with  ague,  the  most  modoi^ate  in 
rlaiinal  nephritis.  The  amount  of  albumin  generally 
"declines  after  the  first  day  or  so,  even  iu  cases  that  eventu- 
ally terminate  fatally,  but  a  steady  daily  decrease  must  be 
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regarded  as  a  favourable  symptom.  For  the  pnrpose 
recordiug  the  amount  daily  passed,  tlie  method  suggested 
(p.  105)  will  give  fairly  accurate  results,  without  resorting 
to  the  tedious  process  of  drying  and  weighing  out  the 
coagulated  albumin.  Long  after  convalescence,  txacee  of 
albumin  will  be  found  to  occur  in  the  urine  especially 
after  food,  or  exposure  to  cold,  so  long  as  tins  condition 
lasts  the  patient  must  remain  under  observation.  No 
relationship  subsists  between  tlic  haamaturia  and  the  albu- 
minuria. A  highly  albuminous  urine  may  contain  but 
little  blood,  wliilst  profuse  hflematuria  is  not  necessarily  at- 
tended with  a  high  degree  of  albuminuria.  The  character 
of  the  casts  met  with  in  acute  nephritis  have  been  already 
mentioned  (p.  141),  as  the  disease  progresses  they  become 
broader,  lose  their  epithelial  character,  and  become  dis- 
tinctly granular.  In  addition  to  the  hyaline  caettj  found 
in  the  urinary  deposit,  we  find  the  renal  epitheUa.  Some 
of  these  may  present  almost  a  normal  appearance  being 
only  swollen  and  more  translucent  than  ordinary,  but  re- 
taining their  nuclei.  Others  are  apparently  undergoing 
transition,  their  nuclei  being  replaced  by  iullammatory 
corpuscles.  Again  much  of  the  epitheUum  is  reduced  to 
mere  granular  debris,  among  which  may  be  found  the 
white  and  red  corpuscles  of  the  blood. 

The  dropity  is  next  to  albuminuria  a  most  constant 
symptom.  Thus  Dickinson  fouud  oedema  in  thirty-eight 
oases  out  of  thirty-nine.  The  intensity  of  the  dropsy  is 
directly  proportionate  to  the  diminution  of  the  urinary 
secretion.  Although  the  ojdema  is  general,  still  it  often 
happens,  if  tlic  case  be  not  severe  and  the  outset  sudden, 
that  the  dropsy  first  makes  its  appearance  in  the  most 
dependent  iiart;  thus  if  the  patient  be  kept  in  bed,  across 
the  loin,  if  sitting  up  in  the  lower  limbs,  there  is  gene- 
rally, however,  some  degree  of  pufiness  of  the  eyelids 
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tnd  some  effusion  into  Uie  loose  connective  tissue  of  the 
penuaad  scrotum.      There  ia  alao  more  or  less  passive 
eAaion  into   the   serous  cavities,   which   sometimes  be- 
comes eioessive.     Ascitic  effusion  is  tlie  most  frequent  and 
^wieraJiy   the   most  extensive.      Hydrothorax   occutb  in 
Aboat  SO  per  cent,  of  recorded  cases,  whilst  effusion  into 
the  pericardium  though  generally  observed  jtost-mot-tem^  is 
rarely  clinically  demonstrable  dui'ing  life.     CEdema  of  the 
glottis  is  fortunately  of  rare  occurrence.     As  the  disease 
pMses  off  and  the  urinary  secretion  becomes   free,    the 
dropsy  disappears,  sometimes  this  occurs  with  amazing 
mpidity. 

The  special  complications  that  mny  arise  during  acute 
nephritis  are: — (1)  Vrrnnia^  due  in  part  to  the  reten- 
tion in  the  blood  of  the  urinary  constituents,  and  also 
to  &n  alteration  in  its  percentage  composition,  from 
diminution  of  its  proteid  elements,  and  the  relative 
or  absolute  increase  of  the  extractive  matters.  Like 
dropsy  the  severity  of  its  onset  is  in  dureot  proportion 
to  the  diminution  of  the  urinary  secretiou,  Unemic  con- 
mlaions  are  most  commonly  associated  with  tlio  acute 
uephritiB  arising  in  connection  with  previous  morbid  con- 
ditions, as  in  scarlet  fever  nephritis  or  in  the  puerperal 
■tftte.  I  cannot,  however,  agree  with  Bartels  (op,  cit.)^ 
in  nying  that  it  does  not  occur  in  acute  nephritis  due  to 
other  causes,  though  I  admit  that  it  is  of  leas  frequent 
ooeorrence.  (2)  Acute  afiection  of  the  resjyiratory  onjattHj 
voeb  as  pleurisy,  pneumonia,  and  bronchitis,  are  frequent, 
especially  among  children.  Pleurisy  followed  by  purulent 
effusion,  or  pneumonia,  also  going  on  to  suppuration,  is 
perhaps  the  most  frequent  fatal  termination  of  acute  neph- 
ritis. Pulmonary  oedema  on  the  other  hand  is  not  bo  com- 
mon an  event  as  it  is  in  chronic  nephritis.  (3)  Kr\j»ipelatt^ 
or  even  gangrene,  may  attack  cedematons  parts,  especially 
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if  they  Lave  been  punctured,  tliough  tLis  couipllcatioQ 
docs  not  80  frequently  urisc  as  in  uhroniu  renal  uffectiouti. 
(4)  H icmorrhatjfx  rarely  occxir,  unless  there  has  been  some 
previously  existing  morbid  condition  of  the  blood.  Thus 
epistaxis  Bometimea,  though  rarely,  occurb  in  the  nephritis 
of  scarlet  fever,  dix^htheria,  malarial  poisoning,  or  after 
typhoid  fever,  or  small  pox,  and  in  the  nephritis  of 
pregnancy.  1  have  never  ueen  retinal  haemorrhage  in  a 
case  of  acute  nephritiB,  of  recent  orig^in,  except  in  puer- 
peral nephritis,  but  then  there  was  reason,  also,  to  suspect  M 
chronic  renal  mischief  the  result  of  preceding  pregnancies,  m 

60.  Etiology. — Prominently,  before  all  other  exciting 
conditions,  exposure  to  (1)  Cold  and  Wet  must  be  reckoned 
ati  the  most  fertile  cause  ol  acute  nephritis.  Dr.  WUkti  and 
Dr.  Dickinson  attribute  half  or  fifty  per  cent,  of  their  re-M 
corded  cases  of  acute  nephritis  to  this  cause.  At  Uie  Seamen  *8 
Hospital,  all  my  cases  of  acute  iudammatury  dropsy  could 
be  referred  to  exposure  to  weather,  especially  to  damp  cold.  ■ 
At  the  London  Hospital,  among  the  male  adult  patients  " 
that  have  pasbod  through  my  out-patient  room  into  tlie 
wards,  or  in  less  severe  cases,  have  been  permitted  to 
attend  as  out-x>atieuts,  I  find  quite  two- thirds  attribute  the 
disease  to  expusuro  to  cold,  eepeuially  exposure  after  hav- 
ing been  heated.  Tims  the  stevedores,  the  coal  loadersi 
and  shipwrights,  who  work  arduously  for  some  hours, 
perspu'ing  profusely  meantime,  and  afterwards  ntand  about 
docks  and  yards  waiting  for  fresh  jobs,  whilst  still  heated, 
and  often  exposed  to  the  keen  wind  blowing  from  the  river, 
are  frequent  victims  of  acute  nephritis.  Sugar  bakers, 
iron  founders,  etc.,  who  are  exposed  to  the  great  heat  of 
the  furnaces,  and  go  out  into  the  cold  yards  without 
putting  on  additiontil  clothing,  also  furnish  a  large  contin- 
gent, With  regard  to  women,  the  influence  of  cold  in  the 
production  of  acute   nephritis  is  less   marked,   but   the 
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floirer  girls,  and  the  saleswomen  of  the  open  stalls,  supply 
u  vitli  more  than  occasioual  examples  of  the  disease.     I 
hkvt  never  yet  succeeded  in  obtaining  a  history  of  expo- 
ran  to  cold  and  wet  in  a  case  of  acute  nephritis  occurring 
m  childhood,  though  the  numerous  wuifa  and  strays  of  the 
KasI   Eud   must  often   suffer    from    this   exposure,   and 
children  are  as  liable  as  adults  to  attacks  of  acute  nepliritis ; 
bat  with  them  it  is  nearly  invariably  found  as  a  sequel  to 
scarlet  fever,  measles,  etc.     Perhaps  the  extreme  suscepti- 
bility of  tiioir  respiratory  organs  to  the  influence  of  cold 
and   their   liability  to   acute  attacks  of  pneumonia  and 
bronchitis   divert  the   morbid  influence    of   cold  in  this 
direction.     Dr.  Dickinson,  has  also  observed  this  immu- 
nity to  acute  nephritis  arising  from  cold  among  children, 
for  in  fifty-four  fatal  oases  recorded  by  him,  the  disease 
vss    traced   to   wet  or   cold  in   but  four.      It  does  not 
appear  however  that  dry  cold,  however  severe,  is  sufficient 
to  excite  nephritis.     The  experience  of  Arctic  expeditions 
proves  this,  the  men  may  be  half  star>'cd,  may  suffer  from 
scurvy,  may  pass  suddenly  from  hot  cabins  to  the  intense 
cold  of  the  outer  air,  in  fact  are  placed  in  conditions  one 
would  think  particularly  favourable  to  provoke  nephritis, 
ajid  yet  renal  affections  are  almost  unknown.     The  same 
may    be    said    of    the   North   American    hunters.      Dr. 
Dickinson  attributes  this  immunity  of  the  frigid  7.onc  from 
renal  disorders,  to  the  fact  t)iat  the  cold  increases  the 
tion  of  oxygen,  which  gives  rise  to  increased  combustion 
the  sohds  and  fluids  of  the  body,  cold  he  tihtnks  exaJtH 
Uid  respiratory  function,  and  diminishes  tho  formation  of 
area,  tJie  kidneys  therefore  are  not  liable  to  suffer  by  the 
irritation  of  excrcmontitious  matter,  since  the  stress  of 
excretion  falls  on  the  lungs.     This  explanation,  however, 
ij  not  quite  satisfactory,  for  if  there  is  increased  combus- 
tion  taJdnK  place  iu  the  body,  the  uitrogouous  constituents 
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will  be  reduced  as  well  as  tlie  fatty,  so  that  there  wiU  be 
no  diminution  in  the  formation  of  urea,  true  there  may  be 
a  disproportion  between  tlie  excretion  of  carbonic  acid  and 
the  urea,  because  in  Arctic  regions  more  fatty  food  is  con- 
sumed relatively  to  the  nitrogenone,  but  there  is  no  diminu- 
tion in  conversion  of  the  latter.  Besides  this,  the  increased 
oxidation  of  the  tissues  must  lead  to  increased  formation 
of  urea,  and  by  no  other  channel  can  it  escape  from  the 
body  except  by  the  kidneys.  The  reason  I  think  why 
acute  nephritis  is  common  in  temperate^  but  rare  in  frigid 
regions,  lays  in  the  fact  that  one  is  damp  cold,  the  other 
dry  cold.  I  hold  that  damp  is  a  factor  of  greater  import- 
ance than  cold  in  the  causation  of  nephritis.  Damp  chills 
the  snrfacG  of  the  body  more  completely  than  mere  cold, 
against  which  we  can  protect  ourselves  by  wiirmcr  clothing. 
The  two  conditions,  however,  noting  together  are  more 
surely  productive  of  catarrhal  affections,  than  any  other 
combination. 

(2)  Next  to  cold  and  damp,  inorhid  conditions  of  the  bloody 
as  induced  by  certain  acute  diseases,  play  an  important 
part  in  the  etiology  of  acute  nephritis.  Among  these, 
scarlet  fever  holds  undoubtedly  the  chief  place,  certainly 
two-thirds  of  all  the  cases  of  acute  nephritis,  occurring 
under  sixteen  years  of  age,  are  due  to  this  cause.  Preg- 
nancy is  not  unfrefiuently  attended  with  a  greater  or  less 
degree  of  nephritis  (see  Nephritis,  Etiological  Varieties  of). 
Acute  nephritis  also  often  supervenes  during  the  progress 
of  such  diseases  as  diphtheria,  measles,  small-pox,  vari- 
cella, acute  rheumatism,  less  rarely  in  typhus,  enteric 
fever  and  relapsing  fever,  but  more  frequently  the  albumin- 
uria obsen'ed  is  the  result  only  of  the  high  temperature 
and  the  parenchymatous  changes  it  causes.  Other  less 
pronounced  blood  diseases  may  also  occasion  it,  thus  acute 
nephritis  sometimes,  thongh  rarely,  may  be  observed  on 
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^  oatbreak  of  scoondAry  syphilis.     The  absorption  of  puB 
wo  dosed  or  ill-drained  abycessea  may  give  rise  to  ifc. 
Tlwa   Dr.    Matthews    Duncan  (Med,   Chir,   Trans, ,   vol 
w.)  fipeakfi  of  the   copious  albuminuria   met   with   io 
1  -i&jj  of  parametritis.      Albuminuria  also  ia   not   infre- 
^Dently  observed  in  the  urine  in  cases  of  empyema  before 
^'!/*i«ing.     I  have  noticed  it  in  cases  of  chronic  dysentery 
'*itu    extensive    ulceration    of  the   intestine,   and   albu- 
ioin  will   frequently  be  found  in   the  urine  in  cases  of 
sten^lated  intestine.    The  albuminuria,  however,  tl)at  is 
lltendant  on  the  acute  nephritis,  consequent  on  morbid 
conditions  of  the  blood,  must  not  be  confounded  with  the 
lUbuminnria  that  so  frequently  occurs  in  states  of  pyrexia 
hich    is   generally   variable   and  transitory.      Thus,  in 
let  fever  ifc  often  happens  during  tlio  early  progress 
the  disease,  and  the  full  development  of  the  rash,  that 
e  urine  contains  albumin,  this  however,  as   the  tem- 
rature  deoliuos  and  the  rash  fades,  passes  off,  and  the 
rine  remains  free,  till  convalescence  has  fairly  set  in, 
wb«n«  as   is  not  unlikely,  albumin    reappears,  but    this 
time  with  all  the  appeanmce  of  acute  nephritis,  to  wit, 
eral  dropsy  and  bloody  urine. 
(8)  E^atsive  legions  of  the  cutaneous  surface  often  occa* 
soon  Dephritis,  but  what  the  rationale  of  the  process  is,  it 
difficult  to  decide.     Indeed,  the  question  of  the  rela- 
n&hip  existing  between  the  cutaneous  activity  and  the 
a1  fonctiona,  requires  to  be  reviewed  under  the  liglit  ot 
t  physiological  and  pathological  data.     Bartels  has 
d  out,  that  when  renal  inflammation  follows  a  skin 
tion,  like  an  extensive  burn  for  instance,  the  nephri- 
ocenrs  at  tlie  height  of  the  malady,  and  not  after  the 
snb«idtfDce  of  the  pathological  process  in  the  skin,  as  is 
case  after  scarlet  fever.      Dr.  Sou  they  has  endorsed 
8  statement,  by  reference  to  a  case  of  psoriasis  under  his 
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trefttraent  at  St.  Bartholomew's  Hospital,  in  which  a  «evt»re 
recaiTence  of  the  skin  malady  was  attended  with  a  sharp 
attack   of  nephritifl,  which  subsided  as  the  skin  affection 
improved  under  treatment.     In  a  case  of  my  own,  at  the 
London  Hospital,  of  acute  general  dermatitis,  in  an  unnsu- 
ally  severe  form,  and  which  was  also  seen  by  my  friend  and 
ooUengne,  Mr.  Tay,  during  the  development  of  the  attack, 
the  urine  was  scanty,  dark-coloured  and  albuminous,  but 
aa  soon  aa  tlie  inflammatory  process  was  over,  and  the 
patient  was  covered  with  large  patches  of  scarf  skin,  the 
nephriti;!  completely  subsided.      Now  had  this  been  a  case 
of  scarlet  fever,  and  as  the  patient  had  had  three  similar 
attacks  within  two  years,  that  supposition  must  be  dis- 
missed,   the   nephritis    would   have    certainly   increased 
durinj^  the  process  of  desquamation.     Wo  must,  therefore, 
regard  the  nephritis   of  ecarlet  fever,   and   of  all  acute 
specific  diseases,  as  occasioned  by  some  special  morbid 
condition,  wliich  excites  renal  inflammation  during  the 
process  of  eHmination.     "Whilst  the  nephritis,  provoked  by 
direct  influence  on   the   cutaneous  surface,  either   from 
exposure  to  cold  and  damp,  or  following  extensive  lesions 
of  the  skin  as  after  burns,  cutaneous  eruptions,  etc.,  is 
caused  probably  by  the  non-elimination  and  consequent 
retention  in  the  blood  of  deleterious  excretory  products. 
With  regard  to  the  nature  of  the  excremeutitious  matter 
thus  possibly    retained,  Fischer  proved   years   ago   that 
sodium  bntyrnto  injected  into  the  veins  of  animals  gives 
rise  to  ueplsritis.      Now  butyric  acid  is  not  only  a  consti- 
tuent  of  human  sweat,  but  also  a  product  of  the  'acid 
fermentation  of  pus. 

(4)  The  action  of  ttp€cific  irritants  and  powet^ul  tfittretiet 
may  induce  nephritis.  Of  these  cantharides  gives  us 
the  moBt  frequent  example,  in  the  intense  renal  h37)erffimia 
that  frequently  follows  the  application  of  a  bHster,  or 
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•hen  it  htts  been    administered   internally  for  crimiual 
puposea.       Mastord  has   a  aimilnr   but    less    powerful 
elfect,  and*  so  haa  oil  of  turpentine.     Some  persons  are 
nwro  sasceptible  than  others  to  the  action  of  those  sub- 
stWOM,  and  a  very  small  blibter,  or  a  very  ordinary  dose 
of  oil  of  turpentine  will  give  rise  to  very  severe  strangury, 
titrate  of  potash  has  also  been   known  when  given  in 
iai)pe  doses  to  occasion  nephritis.      Salicylic  acid  and  car- 
bolic acid  are  also  powerful  reiinl  irritants.   Casea  of  acute 
nephritis,  arising  during  acute  rheumatism,  and  scarlet 
ver,    treated   with   the   salicylates,   have   liot   been   in- 
frequently  recorded.      Carbonic  oxide   gas   also  induces 
nephritis,  probably,  as  Bartels  has  suggested,  by  inducing 
gOMral  paralysis   of  the   blood  vessels,   and   preventing 
the  oxidation   of  the   blood.      Other  toxic   agents   have 
a   special   influence    on   the   kidney,   but  though    acute 
nephritis  may  be  occasioned  by  them  as  an  initial  step, 
^^ttiey  generally  assurae  some  other  structural  form.      T]uia 
^^biid    plays    an    important    part    in    the    causation    of 
^^pironic  interstitial  nephritis.     Phospliorus,  arsenic,  anti- 
^^Bdony,  the   mineral  acids,   bile   acids,  and   some   organic 
^Bkcidfa,  AS  oxalic,  tartaric  acid,  etc.,  in  poisonous  doses  pro- 
dace  acute  fatty  degeneration.   Alcoholic  intoxication  often 
ca  rise  to  albuminuria,  but  I  do  not  think  that  8in^le 
ge  doses  of  alcohol  are  so  provocative  of  acute  nephritis 
been  imagined.     Tlie  albuminuria  in  these  cases 
i*T  believe,  du0  to  a  transitory  hyperiEraia,  which  subsides 
pidly,  owing  to  the  volatility  of  tlie  toxic  agent.     When, 
wever,  alcohol  has  been  taken  constantly  in  excess,  acute 
tia  may  at  length  be  induced  as  is  shown  by  the 
quoted   by   Dr.    Dickinson.      As   a   general   state- 
enl,  Jmwever,  it  may  be  said  that  alcoholism  is  rather 
predisposing  than  an  exciting  cause,  and  has  a  more 
portant    bearing   on    the    etiology    of    chronic    renal 
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disease,  than  of  the  acnte  form.  The  causes  predis- 
posing to  acute  nephritis,  are  chiefly  those  "which 
greatly  depress  the  bodily  powers.  Dr.  Dickinson  has 
pointed  out  thnt  the  influence  of  cold  is  most  mischievons 
during  exhaustion  or  sleep.  Chronic  alcoholism  has  un- 
doubtedly the  same  efiect.  Defective  sanitary  conditions 
must  always  be  considered  as  an  important  predisposing 
cause,  and  in  epidemics  of  scarlet  fever  their  influence  ia 
especially  to  be  marked  in  the  numbers  who  fall  victims  to 
acute  nephritis,  in  proportion  of  those  attacked  with  the 
fever, 

(5)  Family  predUpwition  m&j  ia  some  oases  be  traced, 
though  the  heredity  of  the  disease  is  not  nearly  so  plainly 
marked  as  witli  primary  granular  kidney.  Thus,  at  Don- 
caster,  I  saw  a  lad  of  nineteen,  two  of  whose  brothers 
had  died  previously  about  the  same  ago  of  acute  inflam- 
matory dropsy.  Again,  about  two  years  ago,  I  saw  a 
man,  aged  thirty-iive,  as  an  out-patient  at  Uie  Loudon 
Hospital,  with  acute  nephritis  who  told  me  his  father  died 
of  Bright's  disease  at  the  Age  of  forty-seven,  and  also  a 
brother. 

(6)  Sfx  and  Age. — The  disease,  as  might  naturally  he 
expected,  is  more  common  among  the  male  sex»  owing  to 
their  greater  exposure  to  the  influence  of  cold,  exhausting 
employments,  and  more  general  indulgence  in  alcohol. 
But  as  Dr.  Dickinson  hft3  pointed  out,  from  statistics 
of  Dr.  Tripe,  tJuit  in  cliihlren  were  the  habits  of  the  sexes 
are  the  same,  scarltitiual  dropsy  occurs  in  males,  in 
the  proportion  of  sixty  males  to  thirty-nine  females,  hence 
it  may  be  inferred  that  tbo  *'  masculine  gender  is  a  pre- 
disposing cause  "  though  the  inequality  between  the  sexes 
becomes  more  marked  in  adult  life.  Acute  nephritis 
rarely  occurs  after  fifty,  putting  aside  the  cases  tJiat  arise 
after  scarlet  fever,  and  which  arc  most  frequent  between 
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ll»  fifth  and  the  fifteenth  year,  we  find  the  period  at  which 
tbelddneya  ore  most  susceptible  to  attacks  of  acute  iiiflam- 

iBitioQ  to  be  from  the  20th  to  the  acth  year,  the  first  half 

of  the  epoch  uf  :uhilt  life. 
SI.  DUK^rential  diagnoais. — We  have  to  distinguish: 

(1)  between  those  cases  in  which  we  have  a  discharge  of 
Moody  and  albuminous  urine,  and  aoute  nephritis  ;   and 

(2)  between  tlie  acute,  sub-Hcute.  and  chronic  varieties  of 
iiephritis.  With  reference  to  the  first  class  of  cases,  it 
has  been  already  stated  that  the  albuminuria  which 
90  frequently  occurs  during  fever  of  any  kind  is  not 
always  to  be  considered  as  evidence  of  nephritis,  In 
fimalLpox,  measles,  typhus  fever,  acute  rhuumatism,  and 
(hphtheria,  albuminuria  is  a  frequent  symptom,  com- 
mencing early  in  the  disease  and  passing  away  as  it 
declines,  and  though  true  nephritis  does  occur  in  these 
diseaaeS}  it  certainly,  with  the  exception  of  the  last,  is  a 
comparatively  rare  compUcation,  and  when  present  occurs 

wards  the  termination  of  the  illness.  Hiematuria,  when 
aent,  may  lead  one  to  form  a  wrong  diagnosis,  since  in 
inany  hemorrhagic  forms  of  small-pox,  acute  rheumatism, 
scurvy,  purpura.  etc.»  and  in  certain  intermittent  fevers, 
bloody  and  albuminous  urine  is  a  special  feature.  h\ 
these  cases,  however,  dropsy  is  never  present,  nor  is  the 
ariuary  secretion  and  urea  diminibhed  in  so  marked  a 
manner  as  in  acute  nephritis.  Temporary  albuminuria 
may  sometimes  occur  during  acute  rheumatism,  as  the 
resnlt  of  embohsm  of  the  renal  vessels,  as  distinct  from 
purely  pyrexial  albuminuria,  and  of  nephritis.  The  diag- 
nosis in  these  cases  is  often  ditticult  and  our  conclusions 
must  be  mainly  based  on  the  general  circumstances  of 
the  case,  such  as  the  exiRtence  of  endocarditis,  sudden 
onset  attended  with  rigors,  and  followed  by  fiuctuatiug 
temperatures,  the  evidence  of  cmboHsm  in  other  organs, 
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etc.  The  distinction  between  the  hsematuria  of  nephriti 
and  luBmorrhages  proceeding  from  the  macous  membrane-^ 
of  the  lower  urinary  passages  can  be  readily  made, 
especially  if  the  points  mentioned  in  Uie  section  on  htc- 
maturia  (p,  116)  are  called  to  mind.  Nor  ought  there  to 
be  a  possibility  of  confounding  acute  neplu-itis  with  any 
stage  of  granular  or  waxy  kidney,  though  the  fact  most 
not  be  overlooked  that  intercurrent  attacks  of  aonte 
inflammation  not  infroquontly  occur  in  either  of  these 
conditions.  HEemoglobinuria  may  he  taken  for  acate 
nephritis,  if  only  one  sample  of  urine  come  under  ob- 
sorvation ;  but  the  absence  of  blood  corpuscles,  and  the 
paroxysmal  character  of  the  haemoiThage  ouglit  to  put 
as  right  on  this  point  at  once.  The  diflficulty  of  diagnosis 
is  greatly  increased  in  cases  in  which  acute  nephritis 
supervenes  on  some  already  existing  lesion  of  the  kidney, 
as  in  reual  calculus,  cancer,  etc. 

52.  Course. — Primary  idiopathic  acute  nephritis  is  not 
in  itself  a  very  fatal  malady,  a  large  proportion  of  coses 
either  termiuating  favourably,  or  else  drifting  into  the 
chronic  form  of  tlie  disease.  Speaking  gcucraliy,  wo  may 
say  that  a  larger  proportion  of  fatal  cases  result  during 
the  early  stage  of  the  dit^ease,  when  the  nephritis  comes  on 
after  some  extensive  IcBiou  of  the  skin,  this  is  especially 
the  case  after  buma  ;  or  in  connection  with  blood-poison-  I 
ing  from  the  extensive  re- absorption  of  pus;  or  septic 
matter,  as  in  erysipelas,  carbuncle,  etc.  The  mortality  is 
probably  next  greatest  with  scarlet  fever  nephritis  ;  whilst 
acute  rcual  inflammation  induced  by  exposure  to  cold  is 
not  often  immediately  attended  by  a  fatal  result.  On  the 
other  hand  the  cases  of  nephritis  that  arise  from  the  latter  ■ 
cause  are  more  apt,  I  think,  to  drift  iato  tho  chronic  form 
of  the  disease  than  those  that  arise  from  any  other  condi- 
tion.   Thus  for  instance  if  we  take  scarlet  fever  nephritis 
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^^  Sad  that  a  large  proportion  of  the  cases  so  attacked  make 

•  good  recovery,  if  they  do  not  succnmb  to  the  disease  at 

Its  onset.      Whilst  with  the  cases  of  acute  inflammatory 

*frojwy,  the  resralt  of  exposure  to  cold,  we  find  thnk  the 

feetse  is  rarely  thrown  oflf  completely,  that  relapses  are 

J^nent,  and  the   disease  often  drifts  into   the  chronic 

fonn.      Thia  difference   is    no   doubt   accounted    for  by 

titfl  fact,  that  in  scarlet  fever  nephritis,  the  disease  in  a 

i«rgo  proportion   of  cases   occurs   in  persons    otherwise 

healthy,  whereas  in  nepliritis  the  result  of  cold  there  is 

always  some  existing  predisposition,  which  deter- 

t€8  the  inflammation  to  the  renal  organs.     Death  when 

occurs  directly  from  an  acute   attack  ia  nearly  always 

noned  by  the  disturbance  of  the  renal  functions  and 

the  retention  in  the  blood  of  the  urinary  constituents  ;  in 

ime  rare  cases,  however,  the  fatal   issue  is  caused  by 

idden  cedema  of  the  glottis,  or  by  serous  efTusion  into 

the    pericardium.       Suppression    of   urine    is    therefore 

always  an  ominous  symptom,  though  not  necessarily  a 

JaUd  one,  since  cases  are  on  record  of  perfect  recovery, 

ren  after  a  complete  suppression  for  more  than  two  days. 

lothcr  omen  for  evil  ia  the  sudden  fall  iu  the  amount  of 

*ett  excreted.     This  often  precedes  complete  suppression, 

id   if  duly  noted   enables    us    to    take    precautionary 

For   this   reason    I  instruct   the    nurse    to 

measure  each  sample  of  urine  passed,  and  take  its  specific 

^M^rnvity,  in  every  case  of  acute  nephritic,  as  regularly  as  I 

^Hrould  direct  the  temperature  to  bo  taken  during  the  pro- 

^Hbrees  of  a  continued  fever. 

^^  With  regard  to  the  duration  of  an  attack  of  uncomplicated 
acute  nephritis,  such  as  may  arise  after  exposure  to  cold,  or 
after  scarlet  fever,  we  usually  find,  if  things  go  well,  the 
urine  becoming  less  dark  coloured,  and  less  scanty  before 
the  end  of  the  iirut  week.    By  the  end  of  a  fortnight  in  the 
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ordinary  mn  of  cases,  the  amount  of  urine  paSSec^Mrly 
approaches  the  normal,  tlifl  flpecific  gravity  has  increaeecl. 
though  it  does  not  yet  approach  the  healthy  standard;  and 
the  amount  of  albumin  rednced  from  *G  or  '5  per  cent,  to 
•2  or  15  per  cent.  By  the  end  of  four  weeks  the  urine  is 
usually  normal  in  character,  except  tliat  it  still  contains  a 
certain  quantity  of  albumin.  If  there  has  been  much 
dropsy  during  the  acute  stage  of  the  disease  tlie  secretion 
of  urino  now  bocomoa  extremely  profuse  often  amounting 
to  double  the  normal  amount  (2500  to  8500  c.c.)  for  days 
together,  tiio  specific  gravity  being  proportionately  rednced, 
though  in  reality  the  amount  of  sohds  excreted  continues 
daily  to  increase,  as  will  be  seen  if  the  amount  of  urine 
passed,  and  its  specific  gravity  be  carefully  contrasted. 
Convalescence  is  often  extremely  tedious,  and  albumin  is 
often  found  iu  the  urine  long  after  it  has  apparently  be- 
come normal.  In  one  case  that  completely  recovered,  ■ 
traces  of  albumin  were  found  in  the  urine  for  two  years 
after  the  acute  attack,  that  was  seven  years  ago,  and  the 
patient  is  now  quite  free  from  any  evidence  of  renal 
disease.  In  nephritis  associated  with  a  malarial  taint  this 
persistence  of  albumin  is  often  very  remarkable.  Owing 
to  the  tendency  to  relapse,  the  convalescence  must  bo  care- 
fully watched,  it  is  a  great  mistake  to  allow  the  patient  to 
leave  tlie  house  too  soon,  and  e6i>ecially  to  allow  him  to 
visit  some  distant  health  resort,  with  a  view  to  tho  re- 
establishment  of  his  health — long  railway  journeys  are 
particularly  to  be  avoided. 

68.  Morbid  Anatomy.  —  The  structural  changes 
found  in  the  kidney  the  reRult  of  acute  nephritis  vary  with 
the  intensity  and  duration  of  the  inflammation,  In  the 
less  acute  form,  the  kiduey  appears  more  rounded,  thicker 
and  heavier  than  the  normal  organ,  whilst  on  section  the 
cortex  seems  more  swollen  than  usual,  there  is,  however. 
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•tny  marked  hyperspmia.  tbe  chief  apparotit   change 
in  the  tubular  epitlielium  which  becomes  swollcu 
granular.     This  swelling  of  tbfl  glaniiular  epithehnm 
(clottdy  BweUing)  is  greater  in  the  convoluted  portion  of 
tubule,  and  is  the  causo  of  the  eulargemuut  of  the 
The  swelling  may  be  bo  great  as  to  obstruct  the 
hmen  of  tbe  tubnle,  either  from  the  simple  swelling,  or 
hy  the  accumulation  of  detached  mauscB.     The  enlarge- 
Bient  of  the  cells  is  due  apparently  to  increase  of  the  reti- 
enlar  structure,  and  gives  to  them  a  granular  appearance, 
and  which  is  sometimes  so  great  an  to  obscure  tbe  nucleus. 
This  grauolar  substance  is  eohible  in  acetic  acid,  which 
distinguishes  it  from  molecular  fatty  deposit.     In  these 
mild  cases,  no,  or  only  slight,  vascular  changes  are  observ- 
able, and  there  is  no  appreciable  alteration  in  tbe  inter. 
stitial  tissue.      In  the  more  severe  cases,  however,   tlie 
strnctural  lesions  are  more  profound.     The  kidney  may  be 
oUen   to   twice  its  natural  size,  its  capsule  so  tightly 
«trotched  that  it   dies  widely  apart  when   cut ;   it  strips 
off    easily,   however,    leaving  a   smooth,   but    extremely 
vascular  surface,  soft  and  friable.     The  cut  surface  drips 
with  blood,  which  obscures  the  appearance  of  tlje  section, 
on  washing  this  away  with  water  we  find  that  the  cortex 
is   thickened,  and  of  a  reddish-brown  or  pale-buff  colour, 
^wrhilst  the  pyramids  are  intensely  congested.     The  thickeu- 
^^Bg  of  the  cortex  and  its  colour  depend  on  the  degree  of  in- 
^^BAmmation,  and  tlie  amount  of  epitliclial  accumulation  in 
^Phe  convoluted  portion  of  the  tubules.      Thus  in  the  more 
congestive  forms,  such  as  follow  on  exposure  to  cold,  the 
cortex  is  swollen  and  of  a  reddish-brown  or  chocolate  hue  ; 
whilst  in  those  eases  which  are  characterised  by  excessive 
epithelial  formation,  the  cortex  is  considerably  distended, 
j       but  the   reddish-brown  colour,  of  increased   vascnlai'ity. 
•oon  passes  into  a  pale-buff  colour,  acquired  irom  the 
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opftipe  whiie  epttbelnun  tbAt  distends  tiie  tubules.  The 
^^^IHg*'"'*  boAw  atMbd  oat  ms  red  poiuU  in  the  corticMl 
sobilttioo.  Tkt  ialenM  TuenlArity  both  of  the  Mal- 
pighitn  oocpuodwi,  aad  of  Um  pjr&nuds,  is  due  undoulitodly 
lo  ibm  iatom^tion  of  tiw  Uood  currents  in  the  int«r-tiibo- 
lar  fvanbt  e^— ■<  bj  the  mbB-tabular  aecomuLitiou,  lead- 
ing  to  ooggeBiion  at  ftliooft  pAita  of  the  org&n. 


Flo,  16.— A  toboU  ibowiag  aooamaUlioa ,  cU^  (Green 'a  Fatholofy). 


On  examinfttion  under  the  miorosoope  (1)  th^  tubuU$ 
especially  in  the  cortex,  are  found  distended  with  a 
brovmish  granular  mat«ria],  (fig.  18)  •which  coneists  of 
renal  epithelium,  blood  corpuscles,  and  a  granular  debris. 
The  epithelia  to  a  great  extent,  present  a  normal  ap- 
pearance, though  more  or  less  translucent,  but  with  the 
nucleut*  retained ;  in  others  the  nucleus  is  obscured  by  the 
granulatiou,  which,  as  has  been  previously  stated,  is  due 
to  increase  of  reticular  structure.  In  some  instances  tlie  ^ 
nuclei  of  the  epithelia  are  being  replaced  by  pus  corpus-  ■ 
cles,  whilst  much  of  tlic  epithelium  is  reduced  to  a  simple 
granular  debris.  Should  tlie  process  be  continued  the 
epithelia  lose  their  swollen  granular  appearance  and  oon- 
tain  instead  moloculiir  fut.  Besides  this  accumulation 
of  ewollen  epithelial  elements,  an  albuminous  exudate  or 
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liyiline  materia],  furnished  from  the  vessels  Bnrroiinding 
tlie  tubule  is  poured  out  on  its  interior,  forming  a  cyhndri- 
cid  moold,  or  oast,  to  which  some  of  the  epithelial  elements 
Aod  blood  corpascles  adliere,  and  pass  away  together  with 
the  urine  (see  Casts,  p.  141).  In  some  cases  the  lumen 
of  the  tubule  may  be  blocked  with  cylindrical  hbriuous 
plugs,  when  many  tubules  are  thus  found  affected,  tlio 
eoQflition  must  have  played  an  important  part  in  leadui^ 
U> the  fatal  result.  (2)  The  connective  tissmj^  or  inter- tubular 
whitanee^  in  all  severe  eases,  or  in  mild  canes  if  the  inHam- 
mation  has  been  of  any  duration,  rarely  escapes  change. 
Tlic  mter-tubular  connective  tissue  usually  hai^  an  albumin- 
ous appearance,  and  contains  numerous  small  round  cells 
among  which  may  be  seen  inflammatory  corpuscles  and 
B<iiQ<times  fatty  granules.     In  some  cases  marked  by  cou- 


Fto.  19. — Aeui^  ifcphrtiUt  ihowiag,  in  Hdditioo  to  the  intra-tabnlor 
ehftflgm,  Lb«  cuUaltr  infiltratiott  of  tlie  intur'tabuUr  conuectire  tiuoc 
•  SOO  (Grt>eD'i  Patholog</). 

tiderahle  hemorrhage  (hiemorrhagio  nephritis)  the  inter- 
tubulax  spaces  will  be  fauud  filled  with  blood.  The&e 
changes  are  most  marked  iu  tho  cortex,  and  eHpecially  iu 
the  neighbourhood  of  the  Malpighian  bodies,  and  the  cap- 
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8ule.  Should  the  case  reoorer,  these  round  cells  0x0 
probably  removed  by  the  lymphatic  vessels,  and  th^ 
intersti^  tissue  regains  its  normal  condition.  If, 
however,  it  should  pass  into  the  chronic  form,  the  cellnlar 
infiltration  •will  become  more  abundant  and  tend  to  form 
a  librillated  structure,  such  aa  we  shall  see  occur  when  we 
ooroe  to  consider  the  clianges  that  occur  in  int^rstiti: 
nephritis.  (3)  The  blood  restseU  are  in  all  acute  cas 
greatly  swollen  and  dilated,  and  sometimeR  covi 
with  inflammatory  corpuscles.  Hsemorrhages  into  the 
urinary  tubules,  are  of  frequent  occurrence  giving  rise  to 
hematuria,  and  blood  casts  in  the  urine.  They  are  also 
frequeutly  found  in  the  space  between  Bowman's  capsule 
and  the  capillary  coils  of  the  glomeruli,  and  may  be  ob- 
sensed  as  fine  brownish  streaks  on  section  of  the  kidney 
substance.  The  glomeruh  are  always  greatly  distended  with 
blood.  Such  are  the  morbid  appearances  presented  in  the 
kidney,  in  those  cases  of  acute  nephritis  in  which  the  intra- 
tubular  changes  are  predominant. 

We  must  now  consider  the  changes  that  occur  in 
that  form  of  acute  nephritis  in  winch  the  glomeruli 
are  mainly  and  primarily  affected,  and  which  is  spoken 
of  by  some  as  glomerulo  nepliritie,  and  by  others 
as  an  acute  form  of  interstitial  nephritis,  or  from 
the  fact  of  being  chiefly  observed  in  connection  witli 
scarlet  fever,  have  been  specially  designated  as  scarlatinal 
nephritis,  though  pnictically  as  regards  etiology  there 
appears  to  be  no  material  diflference  between  this  and  the 
intra-tubular  form  of  the  disease.  For  though  chiefly  as- 
sociated with  scarlet  fever,  it  has  often  been  observed  in 
cases  that  have  resulted  from  exposure  to  cold  and  wet, 
and  other  well  known  exciting  causes  of  acute  nephritis, 
Klobs  {oji,  ci'L,  p.  044),  who  first  described  the  condi- 
tion, showed  tliat  the  chief  change  oouBiste  in  the  interior 
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:  ^[a1pigLian  corpuscles  bolug  filled  with  a  number  of 
■Ji  angular  nuclei,  imbedded  in  a  finely  granular  mass, 
The.46  naclei  he  considers  result  from  the  proliferation  of 
tiu  corpuscles  of  connective  tissue,  which  biuda  together 
titfi  cipillaries  of  the  Malpighian  tufts.  In  glomerulo- 
flEphritis  the  increase  of  these  nuclear  masses  is  so  great  as 
to  completely  fill  the  Malpighian  capsules  and  compress 
tiie  capillaries.  At  an  early  stage,  the  tubules  are  but 
ilightly  affected,  there  is  a  little  cloudy  swelling  of  the 
piumicbyma,  and  little  or  no  proliferation  of  the  epitheliumf 
or  muked  interstitial  change.  Later,  however,  the  tubular 
changes  become  more  marked,  with  cloudy  swelling  in  the 
wiiTolated  portion  of  the  tubules  and  proliferation  of  the 
^pilklium,  whilst  the  tubes  become  crowded  with  leuco- 
cytes. At  the  same  time  a  cellular  infiltration  of  the 
loter-tubalaJ*  connective  tissue,  interstitial  nephritis,  com- 
o^cea  round  the  larger  vascular  trunks  spreading  into 
tU  bases  of  the  pyramids  and  the  cortex.  The  kidneys 
treouly  sHghtly  if  at  all  enlarged,  and  the  texture  of  the 
(^i^  is  firm.  The  cortex  is  dark-coloured  and  intensely 
«n'*^npinic.  The  glomeruli  are  pale  owing  to  the  empty- 
ugof  their  capillaries  by  the  compression  of  the  nuclear 
ttlMea,  and  appear  on  close  inspection  hko  white  points. 
The  contrast,  therefore,  between  the  changes  in  iutra-enp- 
>akr  and  those  of  intra-tubular  nephritis,  may  thus  be 
wunmarized : — 

Jntra-tuhilar  nefikritis.  The  kidneys  much  swollen,  tex- 
ture friable.  The  cortex  increased  in  width ,  and  rendered 
opaque  (buff  coloured)  by  the  cloudy  swelling  of  the 
parenchyma.  Considerable  proliferation  of  the  epithelium 
vith  some  changes  in  the  inter-tubular  connective  tissue. 
Glomeruli  extremely  vascular,  distended  with  blood,  stand- 
ing ont  AS  small  red  points. 

GUmtrulvnephriiU,     The  kidneys  slightly  if  at  all 
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larged,  toxture  firm.     Cortex,  dark  chocolate  colour,  w- 
treiuely  faypenemic  in  the  early  stage,  little  or  no  cloudy 
swelling  or  proliferation  of  epithelium,  nor  marked  changtt  ' 
in   the  inter-tubular  connective  tissue.     Glomeruli  filled 
with  a  number  of  small  angular  nuclei,  which  so  oomprees  | 
and  empty  their  capillaries  as  to  render  tliera  pale,  lal 
on  minute  inspection  to  appear  as  email  white  dot«. 

Klein  {Path,  Soc,  Trana,^  vol.  xxviii.,  p.  431),  who  hftS 
Bxtendcd  the  observations  of  KIcbs,  has  shown  that  in 
addition  to  the  increase  of  the  nuclei  covering  the  glomeruli- 


FlO.  20.— a,  P»rt  of  glomerali 
degeaerated  iuto  a  Iiyalino  man. 
c.  Ditto,  loss  dcB«aerated.  h.  iJ- 
ferent  arteriolos.  d.  Tbickonod 
capiule  (Kloin). 


Fio.  21.— ^k  Longitudinal  Motin 
ofart4*ry.  b.  Infiltration  round  *<*«• 
8el§  of  lymph  c«lls.  c.  Arteridle 
ahowing  hyaline  degeneration,  d, 
Outlinea  of  uriaary  Inbes  (Klein). 


of  the  Malpighian  corpnscles,  there  is  hyaline  degeneration 
of  the  elastic  intima  of  minute  arteries,  especially  of  the 
afiferent  arterioles  of  the  Malpighian  corpuscles,  and  also  ftj 
multiplication  of  the  nuclei  of  the  muscular  coat  of  th( 
miuute  artcriee,   and  a  correspouding  thickness  of  the] 
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wills  of  these  vessels.    Figs.  20  and  21  show  these  changes. 
Kku  in  of  opiuiou  that  the  anuria  and  nra^mic  poifiouing 
that  oocars  in  acute  nepliritia,  wlien  not  directly  to  be  re- 
ared to  ixit«r-tabular  changes,  is  caused  by  these  changes 
m  the  arterioles,  in  this  view  he  differs  &om  Elcbs,  who 
liolds  that  annria  in  these  cases  is  due  to  compression 
of  the  vessels   of  the  glomeruli  by  the  pressure  of  the 
ncUar  germination.     As  has  been  already  stated,  in  the 
I  Hriy  stages,   the   intra-tubular  and   interstitial  changes 
u«  but  slight,   but  as  the   disease   adrances,  according 
to  Elein  after  the  first  week,  these  both  become  evident. 
^  parenohymatouB  changes  consist  in  the  crowding  of 
tlw  nrinary  tubes  with   lymphoid   cells,    granular,   and 
wb»eqDent    fatty  degeneration    of   the   epithelium,   and 
cjbders  of  different  kinds  in  the  tnbes.     These  changes 
io  the   parenchyma,  however,  according  to  Klein  are 
not  distinct    till    after     the    interstitial     changes    have 
'^ched  a  certain  high  degree.     The  interstitial  changes 
^  described  by  Klein  are  as  follows : — The  iufittration 
lithe  connective  tissue  of  the  kidney  with  round  cells 
(^pboid  or  whatever  they  may  be  called)  is  observable 
ifter  the  end  of  the  first  week,  commencing  round  the 
luge  vascular   trunks   whence  it   spreads   to  the   bases 
of  the  pyramids,  and  especially  into  the  cortex.      This 
infiltration  of  the  cortex  is  first  observed  at  the  roots   of 
Efie  inter-tubular  vessels,  and  spreads  rapidly  to  the  oap- 
tnJe  of  the   kidney,   and  among    the    convoluted   tubes 
tfoand  the  Malpighian  corpuscles.     In  the  course  of  the 
Mtess    considerable  parts  of  the  cortex  become    con- 
■erted   into  whitish,   firm,  bloodless   cellular  masses,  in 
rltich  Malpighian  corpuscles  and  urinary  tubes  become 
Dore  or  less  degenerated,  and  are  with  difiiculty  recognised. 
n  Bome  coses,  tlie  infiltration  of  the  cortex  assumes  the 
haract«r  of  adenoid  or  lymphatic  tissue.    Emboli  may  be 
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occasionally  found  both  in  the  larger  arterial  tnmks  t^ 
well  aa  in  mintite  arteries.     The  more  extensive  the  dC' 
gree  of  interstitial  change,  the  more  marked  will  be  tb& 
parenchjmatoaa  nephritis,  and  the  changes  in  thetnbale^* 
Should  the  attack  of  acute  nephritis  terminate  in  coal' 
plete  recovery,  the  epithelial  changes  come  to  an  end,  Ui^ 
vascularity  subsides,  and  the  inflammatory  productfi  ar^ 
either  carried  off  by  the  urine  or  are  absorbed.     If  on  th.^ 
other  hand,  the  disease  passes  into  a  sub- acute  or  chroni*^ 
stage,  further  changes  take  place  in  the  organ  loading  t^=^ 
an  alteration  in  its  appearance,  such  as  we  find  in  th^^ 
large  smooth,  the  pale  granular,   and   the  small  fait 
kidney. 
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54.  Chronic  nephrltiB. — Chronic  nephritis  eventuate 
in  the  condition  known  as  granular  kidney.  Like  acii 
nephritis  we  And  it  existing  in  two  forms,  one  in  which  the^ 
tubules  are  mainly  atlected.  both  by  epithelial  proliferatiou, 
and  intortubular  growth,  and  which  is  designated  as  chronic 
tubal  nephritis  ;  the  second,  which  is  essentially  a  chronic 
form,  and  commences  with  changes  round  the  glomendi 
and  vessels,  together  with  some  degree  of  interstitial  over- 
growth, and  which  is  commonly  termed  chronic  inUrttUuU 
nephritis. 

Chronic  tubal  nephritis  may  either  be  a  continuation  of 
the  acute  form,  or  it  may  originate  independently.  If 
the  patient  survives  sufficiently  long,  it  passes  through  at 
least  two  stages,  viz.,  that  of  .enlargement  by  epithelial 
proliferation,  and  intcrtubular  growth,  in  which  stage  it  is 
commonly  spoken  of  as  the  large  white  kidney  ;  a  stage  of 
'regrestiion,   caused  by  atrophic  and  fatty   degeneration 
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talring  place  in  the  large  white  kidney,  which 
iges  ultimately  produce  what  is  known   as  the  pale 
tmlar  kUn^.      When  the  contraction  cansed  hy  these 


y^.  tt. — hugt  white  kidney  afaowinff  commenciog  ref^smon. 

>hic  changes  is  carried  to  its  folleBt  extent,  and  the 
degeneration  of  the  renal  tiRsues  is  complete,  then  we 
K  what  ifi  known  as  the  srnaH  fatty  ijranular  kidtinf. 
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In  chronio  interstitial  nophritis,  the  changes  tAkiac 
place  in  tho  kidney  are  so  gradual  in  their  development, 
that  we  are  unable  to  mark  tbeir  conrse  as  in  chrome 
tubal  nephritia,  in  which  the  vascular  phenomena  tff. 
more  pronounced.  In  some  cases  if  the  cellular  infiltra- 
tion of  the  intertubular  connective  tissue  is  excessive,  die 
kidneys  may  bo  slightly  enlarged  (large  red  granular  kidnn/). 


Tio.  flS. — SmiJl  fatty  granalor  or  ■tropbio  Iddnej. 

But  the  process  is  usually  so  chronio  that  this  condition 
rarely  observed  post-mortem,  so  that  usually  when  the  Idd 
neys  come  under  observation  they  are  already  contracted^ 
owing  to  the  atrophy  of  the  tubular  structures,  and  thi 
cicatricial  contraction  of  the  intertubular  overgrowt 
In  typical  cases,  chronic  interstitial  nephritis  leads 
what  is  called  the  iviall  rtd  granular  kulney^  but  as  the 
condition  is  often  associated  with  fatty  degeneration,  it 
is  a  matter  of  extreme  diihoulty,  especially  in  cases  thftt 
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ran  a  prolonged  course,  to  disting^isb  between  this 
../oj  and  the  pale  granular  kidney,  the  reHult  of  tubal 
flephritia ;    especially  as  the  red  granular  kidney  becomes 
r  aa  the  disease  advances,  owing  to  progressive  fatty 
. — ig^es.  whilst  the  pale  variety  on  the  other  hand  be- 
comes   darker,   owing    to    the    absorption    of    fat,   and 
A3    the   yessels    on   the   surface   become   more    vascular 
And   distinct.      Though  a  contracted  and  granular  con- 
ditiou   of  the  kidneys   results   from   both   chronic   tubal 
nephritis   and  chronic   interstitial    nephritis   it   is    often 
diffioalt   to   draw    a    very    rif^id   line,   histologically   be- 


Tio.  24w — Sm&U  red  grmnaUr  kidney;  gniauUUoiu  torn  bj  removal  of 
oaptule. 

reen  intra-  and  inter-tnbalar  changes,  or  clinically  to 
difltinguiflh  between  the  granular  condition  of  the  kidney 

Ltiug  from  tubal  and  interstitial  nephritis  generally  ; 

an  attentive  study  of  the  earlier  history  of  the  case, 

ra  that  in  their  inception  these  two  forma  present 
lieal  features  quite  distinct  from  each  other.     Thus,  in 

loio  tubal  nephritis,  in  tlie  early  stage  we  have  a 
diminitihed  excretion  of  urine  with  high  specific  gravity, 
an  abundance  of  albumin,  and  a  special  tendency  to 
dropsy;  whilst  urmmic  symptoms,  cardio-vascular  changes, 
mnd  arterial  degeneration  ore  not  observed  till  the  disease 
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haa  reached  its  height,  and  the  contraction  attendant  on 
the  seeondary  atrophy  considerahly  advanced.     In  chronic 
interstitial  nephritis,  on  the  other  hand,  among  the  earliest 
symptoms  noticed,  is  an  increased  excretion  of  urine  of  low 
specific  gravity,  cardio-raecular  changes,  characterised  by 
hypertrophy  of  the  left  ventricle,  and  pulse  of  high  tension, 
and  uTfemic  symptoms  more  or  less  pronounced ;    whilst 
the  amount  of  albumin  present  in  the  urine  is  never  great, 
and  may  even  in  the  early  stage  be  entirely  absent ;    and 
dropsy,   the   tendency  to   which  is  so  marked  in   tubal 
nephritis,  is  never  observed,  till  quite  the  close,  when  the 
tension  in  the  aortic  system  begins  to  fail,  owing  to  de- 
generative  changes  occurring  in  the   hypertrophied  left 
ventricle,  and  even  then  it  is  rarely  excessive. 
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55.  Symptoms. — The  most  prominent  are,  great 
bihty  accompanied  by  marked  aniemia,  scanty,  highly, 
albunainous  urine  of  high  specific  gravity ;  frequent  mic- 
turition, and  early  snpervention  of  general  dropsy.  These 
symptoms  are  a  counter-part  of  those  observed  in  the 
acute  form,  only  they  are  more  insidious  in  their  onset. 
In  the  majority  of  the  cases  that  have  come  under  my 
observation  for  the  first  time,  it  was  debility  and  pallor 
that  first  drew  attention  to  the  disease.  In  these  oases, 
the  patients  only  complained  of  malaise,  but  on  enquiry 
it  was  found  that  they  were  frequently  disturbed  in  the 
night  to  urinate,  and  that  the  urine  was  albuminous. 
Of  the  remaining  cases,  more  or  less  general  oedema  was 
present,  at  the  time  the  patient  first  applied  for  relief. 
The  course  those  oases  run,  which  develop  in  this  insidi- 
ous form,  and  do  not  originate  in  an  acuto  attack,  is  as 
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M0W8.  The  piitient  for  a  time  has  been  feeling  languid, 
Aodhas  become  pallid,  a  condition  often  referred  by  him 
16  doe  to  indigBBtion,  einoe  there  is  often  considerable 
(ivBpepsia  and  soractiraea  vomiting.  On  being  questioned, 
he  will  admit  that  of  late  he  has  had  to  rise  once  or  twice 
even  oftencr  daring  Uie  night  to  pass  urine,  seldom  he 
tices  whether  it  is  dnrlcer  in  colour  than  usual,  till  his 
aUtenrioD  is  called  to  tliat  particular.  Although  there  ib 
DO  marked  droptry^  still  even  at  this  early  period  there  is  a 
Blight  KubcutaneonB  oedema,  which  is  shown  by  the  slight 
indentation  left  by  the  stethoscope,  when  applied  to  the 
cbeet,  and  also  by  the  furrows  left  in  the  skin  by  creases 
iu  the  clothes.  The  urine  when  collected  for  twenty- four 
honrs  is  found  to  be  scanty  (450-600  o.c.),dark,  and  some- 
times smoky  in  colour,  of  high  specific  gravity  (1025- 
1028),  and  highly  albuminous.  The  time  when  marked 
dropsy  seta  in  is  very  variable,  the  more  closely  the  case 
approaches  the  acute  type,  the  earlier  it  is  noticed.  It 
first  appears  in  the  feet  at  night ;  or  in  one  of  the  hands, 
the  one  tliat  has  been  laid  upon  during  sleep ;  or  in  the 
fAC6,  the  eyehds  cspeciaUy;  or  in  the  prepuce,  in  fact  in 
Ibo  parte  that  are  most  dependent,  or  ofer  the  least 
resistance  to  the  effusion  of  finid  &om  the  capillaries.  Aa 
ditease  advances,  the  oedema  becomes  more  diffused 
d  general.  The  degree  of  dropsij  manifested  is  very 
able,  if  the  case  come  under  treatment  early,  or  is 
"not  too  far  advanced  to  respond  to  amehorative  measures, 
the  cedema  may  not  become  excessive,  indeed  may  be  quite 
reheved;  iu  neglected  oases,  or  m  those  past  remedial 
measures,  the  dropsy  often  becomes  excessive,  so  that 
rupture  of  the  skin  may  occur  at  points  where  the  pressure 
ia  extreme.  Gangrenous  inflammation  may  arise  in  the 
^^odden  cellular  tissue  thus  exposed  ;  it  is  particularly 
^Bftble  to  occor  in  the  scrotum,  which  with  the  penis,  ia  in 
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chrome  renal  dropsy  usually  very  much  distended  with 
fiuid.  Extousivo  cflfusions  likowisc  occur  in  the  serous 
sacs  of  the  pleura,  the  peritoneum,  and  the  pericardium. 
In  severe  cases  there  ia  also  a  considerable  watery  exuda- 
tion from  the  mucous  surfaces,  tlie  lungs  become  oedema- 
tous,  and  profuse  watery  discharges  are  got  rid  of  by  the 
stomach  and  bowels.  When  the  dropsy  disappears,  either 
under  the  influence  of  treatment,  or  a  tendency  towards  ■ 
recovery,  the  great  emaciation  the  patient  has  undergone 
becomes  visible,  in  the  shrunken  limbs,  and  pinched 
features,  whilst  the  ivory  whiteness  of  the  skin  and  pallor  m 
of  the  mucous  membrane,  testifies  to  the  anaemia.  The 
great  debility  cau  be  accounted  for  by  the  withdrawal  from 
the  blood  of  large  quantities  of  eerum  albumin,  whilst  the 
anfpmia  is  no  doubt  owing  to  the  watery  condition  of  the 
blood,  and  the  relative  disproportion  between  the  cor- 
puscles and  the  mass  of  the  circulating  fluid. 

The  urine  in  the  earlier  and  in  the  fully  developed  state 
of  the  disease  is  scanty,  but  as  the  dropsy  is  removed,  or 
if  tlie  patient  survives  till  atrophic  changes  take  place,  the 
discharge  increases  till  it  may  considerably  exceed  the  . 
normal.  The  quantity  in  the  early  stage  may  vary  from  I 
almost  complete  suppression  to  about  400  to  GOO  c.c.  daily. 
In  the  fully  developed  stage,  the  usual  range  will  be  found 
generally,  for  adults,  to  be  from  600  c.c.  to  700  c.c. ;  whilst  ■ 
with  the  removal  of  the  dropsy,  or  during  the  atrophic 
stage,  it  may  amuimt  to  2000  c.c.  or  3000  c.c.  The 
oolour  is  always  more  or  less  dark,  especially  in  the  earlier 
stages,  whilst  the  urine  is  scanty,  but  becomes  hghter 
when  the  ilow  is  more  profuse.  The  dark  colour  is  due 
chieBy  to  the  presence  of  urates  held  in  suBpension  by  the 
quantity  of  albumin  present  in  the  urine,  and  in  some  few 
cases  to  the  presence  of  blood  corpuscles.  Blood  when  it 
makes  its  appearance,  must  always  be  regarded  as  a  sign 
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that  the  diseaeo  is  assuming  an  acute  form ;  it  may  occur 
at  any  period  of  the  disease,  and  always  iudicatcB  an  ex- 
StCerbation  of  the  affection.  There  is  invariably,  more  or 
le&6,  deposit,  which  consiats  of  casts,  white  corpuscles,  epi- 
thelial cells,  and  granular  debris,  often  crystals  of  uric 
Aeid,  and  red  blood  corpuscles  if  the  disease  assumes  a 
sub- acute  character.  The  specific  gravity  of  the  urine 
whilst  the  urine  iii  scanty,  is  high,  ranging  from  1028  to 
1040.  It  falls  however  in  a  constant  proportion,  as  the 
quantity  of  urine  increases,  so  that  when  the  disease  has 
aasumed  the  atrophic  form,  or  the  dropsy  is  passing  off,  it 
falls  considerably  below  the  normal,  to  1012  or  even  to 
1008.  If  Trapp's  formula  be  applied  in  these  cases,  it  will 
be  seen  that  in  spite  of  those  variations,  the  amount  of 
nrinary  sohds  daily  excreted,  is  always  below  the  average, 
Thas  a  patient  with  a  daily  excretion  of  400  c.o.  and  a 
specific  gravity  of  1040,  passes  82  grms.,  and  a  patient  with 
an  excretion  of  2000  c.c,  and  a  specific  gravity  of  1010, 
paaees  40  grms.  of  solid  matter,  whilst  as  we  have  seen 
(p.  61)  the  normal  daily  excretion  of  sohd  matters  by  the 
kidneys  in  the  healthy  adult,  approftches  58  or  60  grms. 
This  decrease  of  the  amount  of  urinary  sohds  in  Bright's 
ilifMWift  appears  at  first  paradoxical,  when  we  consider  the 
amount  of  blood  serum  passed  into  tlie  urine,  equivalent  as 
it  Is  in  many  cases  to  10  or  12  grms.  of  dried  albumin,  but 
it  mast  be  remembered  that  the  specific  gravity  of  the 
blood  serum  in  chronic  Bright's  diseaRe  is  much  reduced, 
»o  that  it  is  hardly  as  high  as  that  of  normal  urine  1020, 
indeed  numy  observations  have  shown  it  is  often  below  it, 
1018  and  even  1015.  On  the  other  hand,  there  is  a 
great  and  positive  reduction  in  the  amount  of  urea, 
which  falls  often  as  low  as  18  to  18  grms.,  as  com- 
pared with  a  normal  excretion  of  88  grms.  This  reduc- 
tion of  the  chief  urinary  constituent  more  than  counter- 
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balances  the  addition  of  albmnin,  even  when  that  sdV 
etance  is  present  in  large  amount,  and  fully  acconnts 
for  the  diminution  of  the  urinary  solids  noticed  in  this 
disease.  Although  the  (luautity  of  urea  is  always  more 
or  less  reduced,  still  the  amount  excreted  varies  con- 
siderably day  by  day.  This  variation  depends  less  on  the 
daily  formation  of  this  subetance  in  the  system,  as  on  its 
elimination  by  the  kidneys,  and  consequent  accnmulation 
in  the  body.  Any  aggravation  of  the  disease,  therefore,  by 
diminishing  the  renal  function  leads  to  decreased  elimina- 
tion, whilst  any  improvement  favours  its  discharge.  The 
urea  formed  in  the  body  but  not  eliminated  by  the  kidney 
is  not,  however,  retained  wholly  in  the  blood,  but  in  great 
part  passes  into  the  dropsical  efiusion.  Thus,  I  have 
found  the  percentage  of  urea  in  the  fluid  withdrawn  from 
a  patient  suffering  from  chronic  renal  dropsy,  to  equal 
that  of  the  urine  passed  by  the  same  individual  on  the 
same  day. 

The  quantity  of  alhttnin  passed,  like  the  nrea,  varies 
from  day  to  day,  it  is,  however,  during  the  earlier  period, 
and  during  the  full  development  of  the  disease  always  con- 
siderable, in  ordinary  cases  it  is  hardly  ever  less  than  6 
grms.,  whilst  in  eevcre  cases  it  may  amount  to  16  or  even 
20  grms.  In  the  later  stage,  when  the  kidney  becomes 
atrophic,  the  amount  of  albumin  present  in  the  urine  be- 
comes considerably  lessened.  Casts  when  the  disease  is 
established  are  always  to  be  found.  When  the  disease  is 
recent,  thin  hyaline  casts  predominate  over  the  broad»  but 
as  the  disease  advances  the  casts  become  broader  and  dis- 
tinctly granular,  wliilst  waxy  and  fatty  casts  increase  in 
number  (see  p.  141). 

Alterations  in  the  organs  of  circulation  are  not  character- 
istic of  this  form  of  nephritis.  \Mien  they  do  occur  it  is  in 
the  later  stage,  when  atrophic  changes  in  the  kidney  become 
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vcU  marked.    The  diseafic  may  run  its  conrso  without  auy 
febrile  manifestation,  except  that  caused  by  secondary  in- 
flammations.     As  a  rule  the  pulse  is  weak,  soft  and  fre- 
quent, and  the  heart's  sounds  are  feeble,  as  however,  the 
disease  passes  into  tlie  atrophic  stage,  we  begin  to  find  a 
gradually  increasing  tension  of  the  pulse,  with  increased 
cardiac  impulse,  and  finally  hypertrophy  of  the  left  ven- 
tricle.     Atheromatous  changes,  thongh  they  may  be  ob- 
served, are  not  characteristic  of  this  form  of  nephritis.  The 
CHTgana  of  digestion  usually  suiTt;r  dititurhance,  from  an 
early  date,  the  tongue  is  foul,  and  there  is  a  marked  dis- 
relish, especially  for  animal  food,  though  sometimes  the  ap- 
petite may  be  keen  throughout.    The  vomiting  that  occurs 
frequently  in  chronic  Bright's  disease,  may  be  referred  to 
the  following  causes.    When  slight,  and  occurring  on  first 
rising  in  the  morning,  it  probably  depends  on  disturbance 
of  the  nervous  centres,  through  poisoning  of  the  blood  by 
retained  excrementory  matters,  uripmia^  this  form  however  ia 
more  generally  noticed  in  connection  with  the  email  granu- 
lar kidney.  When  profuse,  frequent,  and  watery,  it  probably 
is  the  result  of  the  cedema  of  the  mucous  membrane  of  the 
stomach,  the  more  so  as  it  is  generally  associated  with  a 
■watery  diarrhoja.     A  rarer  form  in  which  a  glairy  acid  fluid 
is  ejected,  depends  either  on  reflex  irritation,  or  upon  a  sub- 
acute inflammation  of  the  mucous  surface  of  the  stomach 
itself.     Disorders  of  respiration,  are  chiefly  those  which 
depend  eitiier  upon  dropsical  effusion  into  the  cavity  of  the 
pleura,  or  from  the  mucous  surface  of  the  lungs  causing 
cedema  of  those  organs,  though  attacks  of  bronchitis  and 
pneumonia  are  not  uncommon.      The  urfemic  convulsions 
which  80  frequently  attend  on   acute   nephritis,  and   are 
such  characteristic  symptoms  of  chronic  interstitial   ne- 
phritis, rarely  manifest  themselves  in  this  form  of  the 
diaease,  when  they  do  they  are  generally  remarked  in  con- 
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DAotion  with  extreme  dropsy,  especially  when  the  Inn^  lire 
liQeotod,  or  in  the  later  stage  of  the  disease  when  the  kid- 
ney has  beoome  atrophied.  The  absence  of  this  compli- 
cation in  chronic  tubal  nephritis  is  no  doubt  due  to  the 
relief  afforded  by  the  groat  oedoma,  which  withdraws  much 
of  the  toxic  element  from  the  blood,  since  urea  is  to  be 
found  in  abundance  in  the  effused  serum  as  in  the  vomit 
and  diarrhcBid  discharge.  Urssmio  amaurosis,  or  albu- 
minuric retinitis  are  rarely  met  with  in  the  early,  and  fully 
developed  stages  of  the  disease,  though  in  the  later  stags 
when  secondary  atrophic  changes  have  advanced  they  are 
of  frequent  occurrence. 

56.  OaUBes. — Chronic  tubal  neplirltis  in  many  eases  on- 
duubtedly  supervenes  as  a  direct  conHcquence  of  an  acute 
attack,  whether  produced  by  exposure  to  cold,  scarlet 
fever,  pregnancy  or  the  like.  In  many  instances  too,  it 
happens  that  though  tliere  may  be  no  direct  sequence 
between  the  acute  and  chronic  form  of  the  disease,  still 
we  have  the  history  of  a  previous  acute  attack,  in  'which 
recovery  eeems  to  have  taken  place,  followed  after  a  short 
interval  by  a  return  of  the  albuminuria,  and  nephritis  in  a 
sub-acute  or  chronic  form.  More  frequently,  however,  the 
disease  commences  insidiously  without  any  distinct  initial 
febrile  movement,  and  has  often  made  some  progress 
before  the  patient  presents  himself  to  the  physician.  In 
these  cases  the  disease  is  induced  by  certain  exciting 
causes  acting  on  a  constitution  already  predisposed  towards 
renal  disorder.  Among  the  txcitiiuj  causes  exposure  to 
cold  and  damp  must  be  considered  first.  Here  it  is  the 
prolonged  action  of  the  agency,  ratlier  than,  as  in  the  case 
of  acute  nepliritis,  a  sudden  exposure.  Thus,  persons 
residing  on  cold  wet  soils,  or  in  ill-constructed  damp 
dwellings,  or  whose  occupations  constantly  expose  them 
to  the  inclemency  of  the  weather,  and  wet  clothes,  are 
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y  prone  to  the  disease.  8nb-6oil  damp  fteems  to 
ve  a  powerfal  effect  in  tliis  direction,  and  is  one  reason 
no  doubt  why  many  writers,  chiefly  American  and  Con- 
tinental, have  considered  tliat  malaria  is  an  important 
excitiflg  cause  in  producing  chronic  nephritis,  even  without 
the  interTcntioD  of  febrile  paroKysms.  This,  however,  is 
Dotboroe  out  by  my  experience  at  the  Seamen's  Hospital, 
there  a  considerable  number  of  patients  suflfering  from 
nutlurial  poisoning  are  annually  admitted.  In  these  cases 
1  fuled  to  establish  any  connection  between  ague  and 
ebrouic  tnbol  nephritis.  Indeed  sailors,  as  a  class,  as  has 
been  remarked  by  other  observers,  ore  not,  in  spite  of  their 
freqnent  exposure  to  severe  weather,  particularly  liable  to 
chrooic  renal  disorders.  The  coses  of  chronic  nephritis 
iModated  with  ague  that  have  come  under  my  observa- 
tion, have  nearly  all  occurred  in  lamlsmen  who  have 
resided  some  time  in  a  marshy  district,  and  though 
Kiit«  nephritis  may  often  arise  after  recent  exposure, 
tad  during  the  acute  manifestations  of  intermittent 
Iprn,  still  I  am  disposed  to  consider  the  chronic  ncphri- 
til  ia  persons  who  have  been  long  exposed  to  malarial  iu- 

»llueuceB,  but  are  free  from  febrile  paroxysms,  to  be  due  to 
prolonged  residence  on  a  damp  soil,  rather  than  to  the 
Ipecific  poison  of  tlie  miasm  generated  by  it.  Taking  into 
DOasideration  the  well  known  fact,  that  sailors  as  a  class 
ut  not  specially  liable  to  chronic  renal  disease,  although 
^uently  exposed  to  cold  and  wet,  and  also  the  decided 
naprovement  that  the  mere  change  of  residence,  from  a 
ooid  clay  soil  to  dry  gravelly,  or  sandy,  witliout  a  change 
of  climate,  often  effects  in  these  cases,  I  am  disposed  to 
^k  that  telluric  conditions  of  cold  and  damp,  are  more 
important  than  the  same  condition  of  the  fttraosphere  or 
dimate.  Next  in  importance  to  the  effect  of  cold  and 
p  in  the  production  of  chronic  nephritis,  ia  the  exist- 
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ence  of  Affections  attended  either  with  long-continned 
sapporation  as  in  dtHeaseB  of  the  joints  and  bonos,  or  in 
association  with  constitutional  diseases  as  scrofnla,  syphilis 
or  phthisis.  In  these  cases  it  is  usual  to  find  lardaceous 
degeneration  combined  with  the  nephritis.  Mercury  as  is 
well  known,  when  its  uho  has  been  prolonged,  will  somc- 
times  give  rise  to  albuminuria,  but  it  is  as  yet  undecided 
whether  this  is  due  to  chronic  nephritis,  or  as  is  most 
probable  to  an  altered  state  of  the  blood,  induced  by  the 
mineral.  The  albuminuria  subsides  aft«r  the  withdrawal 
of  the  mercury,  and  is  never  attended  with  dropsy. 
Canthai'ides,  turpentine,  etc.,  which  so  readily  induce 
active  hypenemia,  apparently  do  not  induce  chronic  in- 
flammation, probably,  as  Dickinson  has  suggested,  because 
their  administration  and  operation  is  transient,  and  so 
seldom  gives  rise  to  more  than  temporary  disturbance. 
Similarly  it  has  been  shown  that  alcohol  cannot  be 
regarded  as  an  exciting  cause.  Among  the  prmiUiMmng 
causes  the  constitutional  tendency  towards  renal  disease 
must  be  taken  into  account ;  just  as  some  persons  are 
more  predisposed  to  pulmonary  disorders  tban  others. 
Although  the  hereditary  tendency  in  this  form  of  chronic 
nephritis  is  not  so  pronounced  as  in  the  chronic  interstitial 
form,  still  it  undoubtedly  exists,  and  in  some  instances  it 
mny  be  traced  some  generations  back. 

The  predisposition  is  most  marked  during  the  earlier  years 
of  hfe.  In  acute  nephritis  tlie  disease  is  most  frequent  be* 
ween  ten  and  twenty  years  of  age ;  in  chronic  tubal  nephri- 
tis between  twenty  and  thirty-five  years  ;  whilst  chronic 
interstitial  nephritis,  on  the  other  hand,  rarely  occurs 
till  the  fortieth  year  is  passed,  and  is  most  frequent  be- 
tween the  fiftieth  and  sixtieth  years.  Habits  of  intem- 
perance undoubtedly  predispose  to  chronic  nephritis,  and 
whilst    spirituous   hquors  are    more   concerned    in    the 
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ironic  intorstitial  form,  immoderate  indulgence  in  malt 
IDOTBhasan  undoubted  influence  in  the  production  ol 
v&riety  of  uephritia,  and  the  large  breweries  at  the 
End  of  London  furnish  us  with  a  considerable  contin- 
itofour  renal  cases  annually.  Overwork,  long-con- 
mental  Htrain,  exoessive  sexual  indulgence,  may  also 
be  mentioned  as  occasional  predisposing  causes ;  whilst  in 
some  cases  it  is  impossible  to  assign  any  definite  cause  at 
all. 

67.  DUTerential  Dlagnoais. — This  form  of  nephritis 
in»y  be  taken  for  fa)  chronic   iutcrstitial  /tt/'/m/M,  espe- 
citliy  in  the  later  stage,  when  secondary  atrophy   has 
fMulted;    the  features,  however,  tliat  enable  us  to  dis- 
tingaish  between  the  two  forms,  will  be  best  considered 
vfaea  the    symptoms    of   that    form    of    renal    disease 
w*  discussed.      (b)    The  cyanotic  induration   of  the  kid- 
DejK  consequent  on  long-standing  heart  disease.      The 
nrine  though  scanty  and  dark-coloured  is   never  highly 
Aibominous,  and  the  casts   are   fine   and   hyaline,  never 
brotd  or  granular.      The  dropsy  too,  at  first  is  limited  to 
the  area  of  the  inferior  vena  cava  and  portal  vein,  so  that 
(1m  dropsy  is  confined  to  anasarca  of  the  lower  limbs,  and 
llie  cavity  of  the  peritoneum  (ascites).      It  is  ouly  in  the 
Jster  stages  that  the  dropsy  becomes  general,     (cj  To  dis- 
tingnish  lardacro\i*   de(fi^ieration   from   chronic    tubal   ne- 
phritis is  sometimes  a  matter  of  difficulty,  since  the  two 
conditions  are  often  associated.   AVhcn  uncomplicated  with 
nephritis,  our  diagnosis  is  guided  by  the  following  considera- 
tioDB.     The  etiological  conditions,  as  the  existence  of  long- 
oontinued  suppuration,  bone  disease,  etc. ;  the   enlarge- 
ment of  the  liver  and  spleen  if  they  are  affected  ;  the  small 
qnantity  of  serum  albumin  passed.    According  to  Senator 
the  urine  contains  a  larger  proportion  of  globulin,  than  in 
-  form  of  chronic  renal  diboase.     Karity  of  casts, 
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Email  hyalino,  &nd  not  granular;  the  dropsy  chietiy 
abdomiual,  owing  to  the  implication  of  the  hepatic  and 
splenic  vessels,  (d^  Temporary  albuminuria^  either  from 
functional  ditfturbiince,  or  pyrexia,  may  be  difitinguisbed 
from  chronic  nephritis  by  the  extreme  variatiuuH  in  the 
amount  of  albumin  discharged  either  day  by  day  or  CTen 
hourly,  and  which  follow  either  marked  disturbance  of  the 
digestive  functions,  or  a  rise  of  temperature.  And  that 
there  is  no  marked  diminution  of  the  urinary  soUds.  indeed 
in  many  cases  the  urea  is  markedly  increased.  No  oasti 
nppenr  in  the  urine.  The  general  health  often  la  boi 
eUghtly  affected,  and  there  is  rarely  any  marked  lose  in 
weight,  and  dropsy  does  not  supervene,  fej  Chronic  dit- 
ease  of  the  gemto-urinarxf  organs  may  be  distinguished 
from  chronic  tubal  nephritis  by  the  presence  of  pus,  and 
the  symptoms  indicating  disease  of  the  lower  urinaiy 
passages. 

68.  Pro^osU. — Chronic  tubal  nephritis  may  terminal 
in  complete  recovery,  in  temporary  arrest,  or  may  prova 
fatal,  either  at  an  early  stage,  or  be  indefinitely  prolonged  to 
the  later  stage  of  atrophy.  Although  the  prognosis  in  this 
disease  is  not  so  favourable  as  in  acute  nephritis,  still  cases 
of  perfect  recovery  do  occur.  In  young  patients,  or  when 
the  disease  nt  the  outset  is  more  or  less  in  an  acute  form, 
and  is  early  recognised,  we  may  have  reason  to  hope  that 
the  inflammation  may  nubside  without  permanent  damage 
being  done  to  the  renal  texture.  When  the  nephritis  is 
the  result  of  8ome  special  morbid  condition  of  the  blood, 
the  outlook  is  decidedly  more  favourable  than  when  it 
arises  from  exposure  to  cold.  Thus,  in  the  nephritis 
occurring  in  Hyphilitic  bubjects  we  find  the  albuminuria 
often  rapidly  diBuppears  under  auti-syphihtic  treatment, 
and  Bftrtels  {op.  at.)  has  stated  that  the  amputation  of 
a    lunb   affected  with   a    fistulous    opening,    or  incisiofl 
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5  peri-plenritic  abscess,  has  arrested  a  nephritis, 
TTitLout  such  relief  •would  most  likely  have  proved 
In  the  majority  of  cases,  especially  those  in 
Inlte  duo  to  exposure  to  cold,  and  those  which  come  on 
ioQsly,  and  are  cousequeucly  overlooked  at  the  onset, 
tho  duoage  done  to  the  kidney  is  so  great  that  the 
HGKtijig  structure  cannot  recover  itself,  and  though  ap- 
parent amelioration  may  take  place  for  a  time  under  treat- 
iMnt  and  careful  dietetic  management,  still  the  progress 
totuds  ultimate  atrophy  and  contraction  goes  on.  Home- 
tiincs  this  progress  is  so  slow  as  to  give  rise  to  the  hope 
tiiAt  the  disease  is  actually  arrested,  and  the  patient 
Jftgains  his  weight  and  colour.  But  a  careful  examination 
of  the  urine  from  day  to  day  will  show  that  the  albumiu 
n-appears  on  the  sUghtest  provocation. 

A«  g  rule,  however,  there  is  no  apparent  respite  ^  and 
^ugh  the  character  of  the  disease  changes,  the  albumin 
De?er  quite  disappears,  but  merely  lessens  as  the  disease 
pttitt  into  the  etage  of  contraction ;  whilst  at  tho  same 
tee,  the  urine  becomes  more  and  more  abnndaut  as  tho 
hypertrophy  of  the  ventricle  becomes  more  marked.  The 
elimination,  therefore,  in  the  quantity  of  albumin,  and  an 
ttcretse  in  the  quantity  of  water  passed,  is  not  neceesarily 
•  up  for  encouragement,  since  it  may  merely  imply  that 
W»t  kidney  is  pasting  into  the  latter  stage  of  the  disease. 
Tbg  only  decidedly  favourable  prognostic  in  my  mind  is 
^  area  reaching  the  normal  rate  of  excretion.  When  this 
owirs,  we  find  the  quantity  of  urine  passed  daily,  and  the 
•Pacific  gravity,  becoming  more  constant,  and  approxi- 
^wting  more  closely  to  the  normal  standard.  With  regard 
to  the  duration  of  the  disease,  when  it  occurs  in  compara- 
^ely  young  subjects,  and  is  the  result  of  some  morbid 
wndition  of  the  blood,  such  as  scarlet  fever,  syphilis,  etc., 
^complete  recovery  need  not  be  despaired  of  even  after  the 
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albuminuria  L&8  persisted  for  more  than  a  year.    B&rt^ 
(o;».  rit,)  relates  two  very  conclusive  cases,  one  a  lad  tiSu^^ 
Bcarlet  fever,   in  whom    the  albuminuria   continued  io^ 
eighteen  mouths,  who  made  a  complete  recovery,  and  ten 
years  after  grow  to  be  a  vigorous  man.      The  other  & 
man  of  forty  years  of  age,  who  was  confined  to  bed  for 
an  entire  year,  but  who  afterwards  recovered  completely. 
Dickinson  (op.  cit,)  relates  the    case  of  a  medical  6ln- 
dent,  who  twenty  years   previously  was  seized  with  ne- 
phritis,  which    continued   for  several  months.      At  the 
end  of  two  years,  the  albumin  entirely  disappoared,  but 
for  three  or  four  years  afterwards  there  persisted  a  slowly 
docreasiug  amount  of  irritabihty  of  the  urinary  organs. 
In  1867,  more  than  twenty  years  since  the  patient  was 
first  attacked,  he  was  in  perfect  health,  and  the  urine  hnd 
been  perfectly  normal  for  at  least  fifteen  years  of  that 
period.     A  similar  case  has  come  under  my  own  observa*' 
tion,  in  the  person  of  a  professional  friend,   who   some 
thirteen  years  ago  had  a  severe  attack  of  scarlet  fever 
nephritis,   which   pursued   a   chronic  course  for    fifteen 
mouths,  when  definite  improvement  set  in  ;  it  was  three 
years,  however,  before  the  renal  ii-ritabihty  quit©  6ub.«idcd, 
and  traces  of  albumin  ceased  to  be  discovered  in  tlio  urine, 
during  the  last  ten  years,  however,  hie  health  has  beea^ 
quite  re-estabhahed,   and   the    urine    remains    perfectljrfl 
normal.     Cases  that  succumb  during  the  development  or 
height  of  the  disease  usually  prove  fatal  within  six  months,  ^ 
if  that  perioil  can  be  tided  over  and  the  dropsy  relievod,l 
we  may  hope  either  that  the  disease  may  terminate  in 
complete  recovery,  or  that  the  stage  of  secondary  atrophy 
will  be  indefinitely  prolonged.     With  regard  to  the  dura- 
tion of  this  period,  much  depends  on  the  severity  of  tlie 
original  attack,  and  the  circumstances  and  surroundings 
of  the  patient.    If  the  iufiammatoty  stage  has  been  much 
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MoDged,  and  there  is  consequently  consideraLle  infiltra- 

"^Ufif  the  inter-tubular  connective  tissue,  or  the  Malpig- 

uUQ  corpuscles  filled  by  exudation,  and  the  tnhules  exten- 

•i^ejy  denuded,  then  the  atropliic  chunges  •will  manifest 

tbemselvefi  at  an  early  period  and  Bteadily  progress.     If, 

IJbovever,  the  exudation  bo  shght,  and  limited  in  extent. 

And  (he  patient's  circumstances  such  as  will  permit  him  to 

place  himself  under  the  best  hygienic  and  dietetic  condi- 

13,  we  may  hope  to  prolong  life  for  many  years,  eleven, 

mrteen,  and  even  twenty  years  have  been  recorded.  Even 

among  the  out-patients  of  the  Hospital,  a  class  most  un- 

£avoarably  circumstanced  as  regards  the  treatment  of  this 

form  of  disease,  one  not  infrequently  meets  with  cases 

that  have  struggled  on  for  years,   and  who  can  refer  na 

back  to  the  time  when  they  were  in-patients  suffering  from 

their  first  attack.     Should  the  kidney,  however,  become 

the  scat,  as  it  so  often  does,  of  lardaceous  degeneration, 

then  the  case  becomes  almost  hopeless,  and  the  downward 

progresB  is  accelerated. 

50.  Morbid  Anatomy. — Tlie  post-mortem  appearance 
Taries  with  the  stage  of  the  disease,  if  death  takes  place 
during  the  period  of  development  and  the  height  (ntatus)  of 
the  affection,  we  have  the  large  white  kidney  (see  fig.  22,  p. 
197)  showing  a  variable  degree  of  enlargement,  and  a  sur- 
face more  or  less  smooth.  If  the  examination  is  made  dur 
ing  the  later  stage  when  secondary  atrophic  changes  have 
taken  place,  we  find  the  organ  shrunken,  or  contracted, 
and  wo  have  the  fatUj  fjranular  kidney  (hg.  23)  with  a 
nodnlar  and  granular  surface.  Between  tliese  two  ex- 
fe^mes  we  meet  with  kidneys  of  varying  size  and  degrees 
of  granulation  acoordmg  to  the  stage  at  which  they  come 
under  observation.  1,  Laryr  white  kidney.  The  enlarge- 
ment, especially  when  death  takes  place  during  the  height 
of  the  disease,  ia  often  very  considerable.     The  capsule 


which  tightly  embraces  the  organ  is  thin,  and  is  lewiily 
stripped  off,  leaving  tlie  surface  below  quite  smooth,  unless 
the  disease  has  been  somewhat  protracted,  when  nodula- 
tion  (fig.  22),  may  be  observed  the  result  of  commeucing 
contraction.     The  surface  is  of  yellowish-white  colour,  like 
ivory  that  has  been  long  exposed  to  the  air,  and  is  more  or 
less  mottled  in  appearance,  wliilst  scattered  over  the  organ 
ore  atoliato  groups  formed  by  distended  vessels.     On  sec- 
tion we  find  the  enlargement  principally  due  to  distension 
of  the  cortex,  which  is  often  thickened  to  tlirice  its  siae. 
This  part  of  the  organ  is  of  tiic  same  yellow-white  colour 
as  the  surface.     The  pyramidal  portion  is  also  enlarged, 
but  not  proportionally  to  the  same  extent  as  in  the  cortex, 
it    is   of  dark  reddish   colour,   but  is  not   bo  intensely 
hypercemic  as  is  noticed  in  acute  nephritis.     The  micro- 
scopical   appearances    are   somewhat    similar    to    thos« 
described  in  acute  nephritis  (p.   190).     Of  the  epithelial 
elements,  a  few  cells  are  still  swollen  and  granular ;  but 
the  majority  have  undergone  retrogressive  change  and  are 
distinctly    fatty.      Aa    the    disease   advances,   the   fiatty 
degeneration  proceeds  till  the  cells  are  destroyed,  and  the 
fat  is  depoBited  in  a  free  state  on  the  tube  casts.     Most  of 
tbo  tubuica   will   be   found   dilated,   a  few   however   are 
usually  observed  of  normal  dimensions,  and  in  these  the 
renal  cells  may  have  escaped  change.      As  a  rule,  the 
epithehum  is  desquamated  aud  fills  tlie  tubule,  especially 
the  convoluted  portion,  and  to  which  the  distension  of  the 
cortex  is  mainly  due  ;    some  tubules,  however,  when  the 
disease  is  more  advaucetl,  will  be  found  empty  and  stripped 
of  their  epithelium.     In  ndditiou  to  the  altered  epithelium, 
the  tubes  will  be  found  choked  with  casts— hyaluie,  gran* 
uloT:  fatty,  aud  waxy,  granular  debris,  and  sometimes  pus 
corpuscles. 

The  changes  in  the  glomeriUi,  though  they  may  vary 
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tBindiTidaal  epeoimens  depcndeut  ou  the  rapidity  of  thoir 
Woiution,   do  not,  as   ProfcBSor  Greenfield   (Path.   Soc. 
Trans.,  vol.  xxxi.,  p.  158)  has  pointed  out,  diflfer  widely 
iirom  those  observed  in   the  acute  form  of  the  diseaec. 
Thoee  cbangeR  as  described  on  p.  104,  we  saw  consisted  iji 
1b«ibrmAtioD  of  nuclear  masses  covering  the  glomeruli  of 
11m  Haipighian  corpuscles ;   hyaline  dcgcucration  of  the 
elAsfcic  intima  of  minute  arteries,  especially  a&ctiug  the 
Afferent  arterioles;  and  a  multiplication  of  the  nuclei  of  the 
mascular  coat  of  the  minute  arteries,  and  a  correspond- 
ing thickening  of  the  walls  of  these  vessels.      Professor 
Greenfield  thinks  that  the   most  important  changes  are 
those  found  in  the  interior  of  the  capsule,  between  the 
e^wnie  and  glomerulus  ;    as  when  the  space  between  the 
toft  and  capsule  is  crowded  with  infiammatory  corpuscles, 
and  the  capsule  itself  is  thickened,  such  a  condition  lead- 
iikg  to  destruction  of  the  function  of  the  glomerulus. 

The  inter-tubular  connective  tissue  is  thickened;  this  may 
be  accounted  for  by  an  increase  of  the  connective-tissue 
elements,  by  a  general  albuminous  exudatiou  into  the  tissue, 
and  by  the  presence  of  leucocytes  (fig.  10,  p.  191).  This 
swelling  of  the  inter- tubular  substance  together  with  the 
diatension  of  the  tubules  accounts  for  the  increased  size  of 
the  organ.  Should  recovery  ta.ke  place  the  fatty  products 
pttM  o6f  in  the  urine  or  are  absorbed,  those  tubules  that 
bare  been  only  slightly  affected  recover  tliemselves,  whilst 
a  is  not  improbable,  that  even  in  those  most  seriously 
impaired  the  epithelium  may  be  regenerated.  The  inter- 
tubular  swelling  disappears,  and  the  leucocytes  are  re- 
abiKirbed.  Should,  however,  the  nephritis  continue, 
ohangQfi  such  as  we  shall  see  are  essentially  characteristic 
of  chronic  interstitial  nephritis  develop,  and  the  existing 
connective  tissue  is  gradually  converted  into  fibrous  tissue. 
Till:  fatty  degeneration  of  the  epithelium  continues,  and 
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by  iU  remorml  IniTee  the  tubes  empty,  so  that  the  kidney 
diminidMS  in  vohuae,  at  tho  s&me  tune  the  inter-tubular 
^ocuMCtifie  liwae  begins  to  undergo  duninution  in  bulk. 
As  WDtnciaon  progreases  we  find  the  capsule  becoming 
Ihlffcfwwi  and  eosne,  and  adhering  more  or  less  &rmly  to 
tbe  niHaee  of  the  organ,  so  that  in  stripping  it  off  por- 
<rf  the  renal  tissue  come  away  with  it.  The  surface 
of  being  smooth  or  shgktly  dimpled  becomes 
and  more  granular  (pale  granular  kidney),  and  then 
rkedly  nodular,  generally  preserving  the  yellowish-white 
colovr  (fig.  SS)  tbrongboat,  but  sometimes  acquiring  a 
imywmah*ved  shada,  especially  in  those  cases  which  have  nm 
a  piotrftcted  cours«.  In  these  cases,  in  the  depressions  be- 
treen  the  grannlations — the  superficial  vessels  will  be  seen 
nmdnlj  dtsteD^ed  and  visible.  On  section,  the  substanos 
of  tlie  kidneys  will  be  found  hrrn  and  tough,  the  tubules 
am  imgnlaiiy  dilated  and  thickened,  and  distributed 
ammgst  tben  are  found  numerous  microscopic  and 
maeroaoopic  eysts.  The  glomemh  are  found  undergoing 
various  degrees  of  change,  many  will  be  seen  shrunk  into 
mare  fibrans  knot^,  others  less  atrophied  still  sliow  the 
remains  of  the  capillary  tuft  surrounded  by  the  thickened 
pOapeole,  whilst  a  few  still  remniu  without  obvious  change 
(see  fig.  26,  p.  til).  The  inter-tubular  space  which  has 
become  infiltrated  with  small  cells  shows  signs  of  increas- 
ing fibrillation  and  contraction ;  this  change  is  most 
marked  in,  indeed  at  first  is  limited  to,  tlie  cortical  portion, 
and  is  most  abundant  in  the  region  of  the  capsule  and 
Malpighian  corpuscles.  Atrophy  of  the  tubules,  especially 
their  convoluted  portion,  occurs  as  a  necessary  conse- 
^[Mttoe  of  the  compression  caused  by  the  contraction  of 
the  fibrous  tissue  and  the  obliteration  of  the  glomeruli, 
and  the  kidneys  become  much  reduced  in  size  and  weight 
The  small  arteries  become  thickened  and  imdergo  changes 
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Kunilar  to  those  that  occur  in  chronic  interstitial  nephritis, 
iasd  coinciilently  with  these  changes  hj^iertropliy  of  the 
left  veutricle  takes  place.     Indeed,  at  an  advanced  stage, 
^.  it  bdcomes  difficult  from  a  mere  consideration  of  the  mor- 
^■lid  chauges  to  discriminate  between  the  two.     Waxy  or 
^Vl&nlaceous  degeneration  frequently  invades  the  kidney  in 
Vtbti  form  of  nephritis  ;    the  consideration  of  the  changes 
•fiected  by  it  will  be  found  in  the  chapter  describing  the 
i^nerative  processes  taking  place  in  the  kidney  ;    it  will 
be  sofficieut  to  state  hero  that  though  lardaceous  degen- 
^JitiOD  is  frequently  associated  with  nephritis  it  is  not 
nwttsarily  so,  whilst  when  lardaceous  changes  are  pri- 
flvty,  nephritis  is  an  almost  invariable  accompaniment. 
Fatty  infiltration  takes  place  in  all  parts  of  tlie  organ. 
In  the  early  and  fully-developed  stage  of  the  disease  this 
lufiltratiou  is  contjiderable  and  gives  the  organ  its  rounded 
bulky  contour  and  characteristic  colour.     As  the  disease 
M^1Dce8  much  of  the  fatty  deposit  is  removed.     Lique- 
faction of  the  fatty  epithelium  takes  place  so  that  the  fat 
■v  diaobarged  in  a  free  state  in  the  urine,  adlieriug  as  fine 
^™*y  drops  to  the  tube  casts ;    some  portion  of  tiie  fat  is 
dirwtly  reabsorbed.     In  consequence  of  tliis  removal  the 
^''BSfl  diminihlioH  in  bulk,  whilst  the  characteristic  white 
colour  is  not  so  distinctly  marked,  acquiring  a  greyish- 
>w  and  then  a  browuish-red,  as  the  removal  of  the  fat 
and  the  vessels  on  the  surface  become  more 
lar  and  distinct.     The  fat,  however,  is  never  entirely 
removed,  and  even  in  advanced  stages  of  the  disease  the 
*nt€r.tubular  growth  is  still  to  be  seen  infiltrated  with 
"^J  granules. 
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iB).   CHRONIC  tSTEItSTITlAL  NEPHRITIS. 

60.  BymptoiiM. — 'When  folly  developed,  the  folloiring 
are  tbc  tnoel  cLaracteristio  symptoms.  A  copioas  dis- 
charge of  urine,  clear  and  pale,  of  low  specific  gravity, 
oontaining  but  a  small  quantity  of  albumin,  and  but  few 
caste.  The  pulse  has  u  high  tension,  and  the  left  heart  is 
liy|»ertrophied,  H»morrhage8  are  common  especially  into 
the  retina  and  h-om  the  nose.  Uriemic  convulsions  occur 
in  nearly  all  cases.  Unlike  what  happens  in  chronic  tubal 
nephritis,  oedema  when  noticed,  only  occurs  in  the  latter 
stage  of  the  disease.  The  disease  is  extremely  insidious 
in  its  evolution,  and  has  often  far  advanced  before  the 
patient  comes  under  observation.  Even  in  those  cases  in 
which  an  acute  origin  may  be  traced,  a  long  period  usually 
intervenes  before  the  chronic  form  fully  declares  itself. 
The  first  symptoms  nsuaUy  complained  of  are,  beadsche 
moire  or  less  persistent,  dyspepsia,  and  a  frequent  desire  to 
urinate,  especially  at  night  time.  But  not  un&eqnently 
a  unemic  convulsion,  or  even  an  attack  of  apoplexy  is  the 
first  announcement  that  a  serious  organic  disease  of  the 
kidneys  exists.  The  progress  of  a  case,  however,  not  cut 
short  by  tliese  accidents  may  be  thus  described.  The 
patient  complains  of  headache,  chiefly  occipital,  loss  of 
appetite,  and  perhaps  some  feeling  of  nausea.  There  is 
usually  considerable  languor,  but  the  debihty  is  not  so 
marked  as  in  the  tubal  form  of  chronic  nephritis.  Other 
symptoms,  but  not  constant  ones,  are  often  met  with  in 
individual  cases,  such  as  twitching  of  the  muscles,  and 
disorders  of  vision,  itching  of  skin,  violent  neuralgic  pain 
in  the  large  nerves,  especially  of  the  sciatic  and  brachial 
trunks.  The  majority  of  patients  become  hjrpochondriacal 
and  depressed,  and  the  sexual  power  becomes  diminished 
or  lost,     Attacks  of  palpitation  are  frequent,  and  asthma- 
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tic  ittacks  often  trouble  tbe  patient,  especially  at  nt^ht 
tuDd.     It  is  geuoraLIy  for  tlae  relief  of  these  symptoms 
^t  iiio  patient  at  first  seeks  advice.     On  examination  we 
find  tlie  pulse  full  and  incompressible,  the  left  ventricle  of 
the lieart  hyper trophied,  whilst  the  urine  when  collected  for 
twenty-four  hours,  is  found  to  be  above  tlie  normal,  rang- 
ing from  1800  CO.  to  2500  c.c,  tho  specific  gravity  low, 
I'OIO  to  1*012,  and  containing  traces  of  albumin,  which 
(Jiowerer,  in  the  early  stage  may  be  overlooked,  or  be  absent 
for  days  at  a  time.     As  the  disease  advances,  these  Bymp- 
toms  become  more  pronounced,  unemic  convulsions  assume 
a  more  distinct  form,  and  become  more  frequent.      Epis- 
tftx.is  is  now  often  very  troublesome,  but  hfemorrhnges 
nuy  occur  from  tlie  stomach  or  other  mucous  surfaces,  and 
eerebral  hemorrhage,  as  already  stated,  is  a  frequent  ter- 
minfttion.    The  visual  disturbances  are  also  more  common, 
mod  the  ophthalmoscope  rarely  fails  to  reveal  some  degree 
of  albuminuric  retinitis  (p.  B5) ;  but  amaurosis  may  occur 
witiiont  any  ophthalmoscopic  change  being  evident,  tho 
blindness  been  apparently  caused  by  the  morbid  condition 
of  the  blood.     Visceral  complications  frequently  ariue,  and 
the  patient  may  be  carried  off  by  pneumouia,  brouchitis, 
pericarditis,  etc.     U  Uio  patient  lives  sufficiently  long,  tbe 
hypertrophied  heart  gradually  fails  in  power,  the  pulse 
loeee  its  abnormal  tension,  the  quantity  of  urine  secreted 
diminishes,  and  dropsy  supervenes.     "We  have  now  to  con- 
sider tiie  83rmptomB  as  they  present  themselves  in  indi- 
Tidnal  cases. 

Thf  L'rinf,  especially  in  tliis  form  of  renal  disease 
sbouM  be  examined  from  day  to  day,  for  if  reliance  be 
plftced  on  the  analysis  of  a  few  individual  samples  taken  at 
Itspbazord,  the  disease  may  be  overlooked,  since  it  may 
^ppes*  as  it  no  doubt  frequently  does,  that  many  speci- 
mens so  examined  present  very  little  variation  from  normal 
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Wba  UurefoTft  we  have  reason  to  euepect  ei^^ 
Anmb  fte  bi^  tension  of  the  palse,  or  {rom  other  generB^ 
•ymptoms  that  iiit«rs-titial  nephritis  exists,  the  whole  oi 
the  tventjr-iovr  boors  urine  should  be  collected  and  meft' 
sored,  a  note  at  the  same  time  being  made  as  to  th^ 
SBiovtnt  and  quality  of  the  food  and  driuk.      From  tb^ 
sariieai  stage  op  to  almost  the  very  end,  the  amount  o^  — 
arinevifl  be  eonsideTahly  increased,  ranging  from  150<^fl 
c-e,  to  S500  c.e.,  to  even  4000  c.c. ;  this  in  itself  is  suffi- 
to  Qoaafirm  our  fears,  especially  if  we  find  that  the 
is  more  freqaent  in  the  night  than  it  is  in  th9 
digr«    Tha  ^ecafic  gravity  ol  the  urine  will  he  found  to  be 
Masiderably  below  the   normal,   and   to   be   in    inverse 
proportioo  to  the  amount  of  nrine  passed,  that  is  to  say, 
the  greater  the  secretion  the  lower  the  epeclfic  gravity, 
On  determining  the  amount  of  urinary  sohds  by  means  o: 
Trapp's  formula  it  will  be  found  that  they  are  below  the 
normal,  and  if  a  separate  estimation  be  made  of  the  var 
uws  oontitaents,   it  will  be  found  the  decrease   will  be 
due£y  in  the  amount  of  area  and  phosphoric  acid  excreted.  ■ 
The  following  table  gives  the  result  of  an  observation  ex- 
tended over  four  days,   showing  the   amount  of  urine, 
nrinazy  solids,   urea,   phosphoric  acid,   and   tlje  specific 
gravity  in  a  typical  case  of  interstitial  nephritis,  as  con- 
trasted with  what  might,  &om  his  age  and  weight  of  body, 
be  considered  his  normal  excretion. 


1 


Qci.KTiTr. 

Sfscific 

Urea. 

PautPHOuc 
Acid. 

NOKMkL. 

Avpi^<xiniat9. 

I4fi0  ce. 

IDSO 

68gnns. 

3S'S  griBB. 

S-8  gm*. 

CStosUteU 
Ul    ObAorr. 

2050  QO. 
IfiSU    „ 

»60   „ 

1008 
1010 
lOOO 

S2'S  grmi 
MO      ,, 

SI      " 

ni  gnat. 
198 

101  grmi. 

U87      „ 
092      .. 

i 


CBBOXIO  INTERSTmAX.   NBPBKITIS. 


221 


Before  the  onset  of  uricmic  Bymptoms  and  the  later 
lUgeof  the  disease,  or  after  an  attack  of  diarrhcea,  the 
uDouQt  of  urine  secreted  may  fall,  and  at  the  eamo  tiine 
the  specific  gravity  may  rise  slightly,  but  still  we  find  the 
£mination  in  the  excretion  of  urea  maintained.  This 
diminntion  continues  steadily  aa  the  disease  advances ;  at 
first  and  during  the  time  tlie  tension  in  the  vessels  is  well 
niiLfked,  the  diminution  is  never  so  great  as  in  chronic 
'  'I  nephritis,  and  in  some  cases,  at  quite  an  early 
;■'>•]  it  may  not  be  much  below  the  normal,  but  with  the 
ai^r.,tof  the  cardiac  hypertrophy  the  decrease  becomes  at 

rM  oonsideruble.      The  decrease  in  the  amount  of  phoH- 
f^orie  acid  excreted  is  remarkable  (Zuelzer,  op.  cit.).     It 
cianot  be   accounted  for  by  diminished   ingestion,  since 
*li«  chlorides  and  sulphates  are  not  diminished  in  the  like 
I       ^0,  nor  so  constantly,  nor  is  it  probable  that  destruction 
of  the  kidneys  is  sufficient  to  account  for  it.    It  is  not  uu- 
'Utilj,  however,  that  the  phosphoric  ncid  is  retained  in  tlie 
^ifganism  for  some  purpose  of  nutrition.     This  diminution 
^  phosphoric  acid,  should  any  doubt  exist  as  to  the  nature 
of  the  polyuria,  which  in  the  absence  of  albumin  might 
wise,  will  serve  to  distinguish  this  form  of  disease  from 
di&betes  insipidus,  in  which  the  phosphoric  acid  if  not 
•cknally  increased,  is  certainly  not  diminished.       Vric  acid 
M  said  to  be  diminished,  we  must  remember  however,  in 
these  cases  that  tlie  urine  is  exceedingly  dilute,  and  the 

Eentage  yielded  will  be  very  insignificant,  and  likely  to 
end,  unless  we  calculate  for  the  whole  amount  of  urine ; 
and  again,  although  uric  acid  is  highly  insoluble  in  acid 
^^ntions,  still  with  extremely  dilute  urine  it  may  be  a  ques- 
^ppn  whether  the  whole  of  it  cryHtallises  out  when  acid  is 
^■Ided.  In  these  cases  it  is  advisable  to  concentrate  the 
^vine  to  half  or  one  third  its  bulk,  so  that  tlie  specific 
gravity  approaches  the  normal  before  adding  the  acid. 


The  ftmonsi'of  albumin  found  in  the  arine  raiies^^l 
siderably.     In  some  cftses,  especially  in  tlie  early  st^B 
cf  Uie  disease,   albomin  may  be  absent  for    daya    to- 
gether, some  physicians  even  go  so  far  as  to  assort  that 
the  disease  may  run  its  course  without  the  occurrence  of 
albuminuria  at  alL     That  albumin  may  be  absent  for  con. 
eiderable  intervals  in  the  early  stage  of  the  disease,  is  a 
matter  I  think  to  which  all  will  readily  consent.     But  the 
cases  stated  to  have  run  a  course  without  the  occurrence 
of  albuminuria  are  at  present  too  few,  and  the  observations 
&ot  sufficiently  thorough  to  allow  us  to  accept  the  state- 
ment without  reservation.      The  case  recorded  by  Bartels 
(op.   cii.)  is  the  stroug:*st  at   present  brought  forward, 
still  it  is  juet  possible  that  a  trace  of  albumin  may  have 
been   overlooked,   or   may    have   been  present  iu   some 
of  the  urine  that  was  not  examined,  wMlst  absent  in  the 
samples  tested.   With  the  extremely  delicate  tests  recently 
introduced,  the  possibiUty  of  failing  to  detect  the  minutest 
trace  ot  albumin  is  much  diminished,  whilst  in  all  cases  of 
doubt,  not  only  should  the  urine  be  tested  day  by  day.  but 
also  individual  samples.      For  this  purpose,  Dr  Oliver's 
test  papers  are  extremely  handy,  and  the  patient  should 
be  instructed  how  to  use  them.      But  after  all.  although 
the  presence  of  albumin  helps  to  confirm  the  diagnosis,  it 
is  not  necessary  to  it,  given  a  pulse  of  higli  tension,  with 
hypertrophy  of  the  left  heart,  polyuria,  the  occurrence  of 
unemio  headaches,  and  other  general  symptoms,  the  diag- 
nosis is  already  tolerably  conclusive.     Albanun,  howerer, 
is  present  iu  small  amounts  in  the  majority  of  cases,  but 
is  never  excessive,  even  in  the  late  stage  of  the  disease, 
when  it  becomes  more  apparent,  the  increase  even  then 
being  at  most  relative,  and  due  to  the  more  concentrated 
state  of  the  urine.     In  this  it  forms  a  marked  contrast  to 
chronic  tubal  nephritis,  in  which  a  very  considerable  amount 
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isptSMd,  often  amounting  to  more  than  two  per  cent,  of  dry 
Wigalflblc  albumin,  whilat  in  this  form  the  quantity  rarely 
exoseds  01  per  cent.,  whilst  '05  may  be  considered  the  aver- 
Ag6in  the  generality  of  cases.    The  amount  fluctuates  con- 
nderably.  it  is  increased  cupecially  by  CKcrcisc,  it  is  altso 
often  increased  previous  to  the  onset  of  uraemic  convulsions, 
and  also  after  heavy  meals,  especially  of  an  unsuitable  kind. 
The  colour  of  the  urine   is  generally  of  a  light  yellow,  or 
graenish  yellow  tint,  and  has  often  a  turbid  opalescent 
appearance ,  the   amouut  of  deposit,  however,  is  usually 
alight.    A  few  casu  will  be  founds  often  after  much  search, 
widely  distributed  in   tlie  collected  sediment.      They  are 
hyaline  and  mostly  narrow,  dotted  with  a  few  fine  oil 
globules.      Very  rarely  an  occasional  broad  dark  granular 
east  may  be  observed,  when  this  in  tlie  case,  it  indicates 
the  supervention  of  a  nephritis  of  a  more  acute  type,  and 
which  may  occur  at  any  period  tluriug  the  progress  of  the 
diseaAe.     Waxy  casts  are  also  infrequent,  tFion*;h  they  un- 
doubtedly do  sometimes  occur^  though  not  nearly  so  fre- 
quently as  in  chronic  tubal  nephritis.      The  sedijntffit  also 
eontains  renal  epithelium,  and  occasionally  pus  cell^,  iu 
looking  for  the  former,  we  must  remember  that  their  form 
iB  apt  to  bo  modified  by  long  immersion  iu  the  urine,  so 
that  they  raay  be  mistaken  for  pus  cells,  or  for  the  epi- 
thelia  of  some  other  part  of  the  urinary  tract.      Generally 
however,  they  can  bo  distinguifihed  by  their  cuboid  form, 
by  their  being  larger  than  an  ordinary  pus  corpuscle,  by 
the  distinctness  of  their  nuclei,  and  association  with  the 
few  scattered  casts.  Red  blood  corpuscles  are  never  found, 
except  when  the  disease  is  complicated  with  some  second- 
ary affection.      Crystals  of  calcium  oxalate,  with  which  a 
few  fine  crystals  of  uric  acid  are  intermingled,  are  com- 
monly observed  dispersed  through  the  sediment  or  attached 
to  the  tube  costs. 
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Changes  in  tbe  organs  oF  circulation  are  observed  early ; 
indeed,  it  is  from  the  peculiar  character  of  the  pulse,  that 
we  are  often  led  to  make  an  examination  of  the  orine,  and 
to  suspect  the  existence  of  the  disease.  The  changes  con- 
aist  of  hypertrophy  of  tbe  left  ventricle,  thickening  of  the 
arterioles  generally  throughout  the  body,  accompanied  by 
atheromatous  degeneration.  To  the  degenerated  condi- 
tion of  the  vessels,  and  the  high  degree  of  tension  that 
exists  in  them,  the  tendency  towards  haemorrhage  is 
accounted  for,  tlie  most  formidable  form  being  that  from 
the  cerebral  vessels,  and  giving  rise  to  apoplexy.  These 
various  changes  aud  the  conditions  they  give  rise  to,  are 
described  in  the  chapter  on  general  symptomatology  (p.  15). 
Dropsy  which  is  such  a  marked  feature  of  tubal  nephritis, 
both  in  its  early  aud  fully  developed  stage  is  never  ob- 
served  in  interstitial  nephritis,  except  in  the  later  stage 
when  the  arterial  tension  has  fallen,  or  unless  an  inter- 
current attack  of  sub-acute  nephritis  supervenes.  Even 
then  it  rarely  assumes  a  high  grade. 

Distm-bances  of  the  nervous  system  are  also  very  marked, 
and  manifest  themselves  early  in  this  form  of  disease,  and 
are  a  feature  that  distiuguish  it  from  chronic  tubal 
nephritis,  in  which  form  they  occur  late,  and  are  usually 
developed  in  connection  with  some  other  complication, 
and  are  due  mainly  to  the  toxic  condition  of  the  blood, 
and  in  part  to  tbe  changes  that  ore  taking  place  in  the 
vessels  of  the  nerve  centres.  Sometimes  these  disturbances 
como  on  very  gradually  in  the  form  of  minor  manifesta- 
tions, at  other  times  as  a  sudden  outburst  in  tlie  shape  of 
urtomic  convulsions.  The  minor  disturbances  are  head- 
ache, neuralgia,  twitching  of  the  muscles,  and  itching  of 
the  skin.  The  headaches  are  generally  occipital,  and  are 
extremely  persistent,  occasionnlly  they  are  hemi-cranial. 
Severe  neuralgic  pain  often  accompanies  the  headache, 
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iflKting  chiefly  tlio  deep  seated  nerve  trunks,  and  it  often 
]iApp«Q6  thftt  whilst  the  deep  seated  nerves  ore  the  seat  of 
pAio,  some  of  the  superficiaJ  branches  are  affected  with 
UUBstfaesia.     Twitching  of  the  musclcB,  generally  contiucd 
(o  certain  groups,  is  also  a  very  annoying  symptom,  and 
Uoally  precedes  an  attack  of  uriemic  convulsions,  tliough 
1  h^re  noticed  the  symptom  in  quite  an  early  stage  of  the 
diseftse.      The  muscles  most  generally   affected  are   the 
muscles  of  the  calf  of  the  leg,  the  quadriceps  femoris,  and 
the  •erratas  magnns.     Sometimes  the  patient  will  he  woke 
suddenly  in  the  night,  witli  a  general  twitching  of  all  the 
superficial  muscles  of  the  body.      Violent  itching  of  the 
tkin  is  another  distrcseing  symptom,  and  which  sots  in 
towitrds   tlie   end   of    the   disease ;    though   undoubtedly 
maiuly  due  to  nervous  disorder,  it  may  be  aggravated  by 
the  state  of  the  skin,  and  the  deposit  on  it  of  minute  crys- 
tals of  urea.      The  attacks  of  uriemio  convulsions  may 
oome   on  without  warning,  but  as  a  rule  they  are  pro- 
UHded  by  an  aggravation  of  these  minor  nervous  disorders, 
^B|  by  a  marked  change  in  the  character  of  the  urine. 
^■Jnomic  amaurosis  without  ophthalmoscopic  clianges, 
jIBl  albuminuric  retinitig  are   rarely  absent  in  a  more  or 
less  pronounced  degree  in  the  fully  developed  stage  of  in- 
terstitial nephritis,  in  this  respect  they  serve  to  distinguish 
tirom  chronic  tubal  nephritis,  in  which  disorders  of  vision 
ft  ophthalmoscopic  changes  do  not  occur  till  the  stage 
secondary  atrophy  is  developed.     An  account  of  the 
uShangCB  that  are  observed  in  the  retina  in  this  disease,  is 
Hben  at  page  84.  • 

^BHiorders  of  digestion  are  manifest  tlironghout.    The 

^(^tite  fails  at  quite  an  early  stage,  especially  as  regards 

(Uuual  food.      Vomitintf  is  a   very  general   symptom,   it 

oocors  io  two  forms  ;  fa}  that  dependent  upon  an  uremic 

eaodition,    and   which  usually    occurs  upon  an  empty 
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Btomaoh,  tho  ejected  matters  being  watery,  and  often 
alkaline  ia  reaction ;  fh)  in  Bomo  cases  the  vomiting 
seems  to  arise  from  gastric  catarrh,  consequent  npon  cir- 
rhosis of  the  liver,  which  according  to  the  statistics  of 
Grainger  Stewart  and  Murchison  is  present  in  about  fifteen 
per  cent,  of  the  cases  of  contracted  kidney.  Cirrhosis  of 
the  liver  may,  however,  be  accompanied  by  albuminuria, 
without  there  being  any  disease  of  the  kidney,  owing  to 
the  pressure  on  the  renal  veins  of  a  large  quantity  of 
flxiid  in  the  peritoneum  (ascites),  when  this  is  removed  by 
tapping,  the  albumin  will,  if  there  be  no  actual  disease 
of  the  kidney,  speedily  disappear.  In  these  cases 
there  are  marked  dyspeptic  symptoms  after  taking  food. 
In  addition  to  the  ordinary  dyspeptic  pains,  a  severefl 
gnawing  radiating  pain,  occurring  often  at  night  or  early^ 
morning,  h  often  experienced  in  the  hypochondriac  and 
epigastric  regions,  apparently  of  a  neurotic  character, 
which  coming  on  suddenly,  will  annoy  the  patient  for 
several  hours.  It  must  not  be  forgotten  that  owing  to  the 
co-existence  of  licpatic  cirrhosis,  ascites  may  be  present,  fl 
and  consequent  on  that,  some  degree  of  oedema  of  the  ™ 
legs.  Diarrhcea,  towards  the  close,  especiaUy  when  tliere 
ia  hepatic  disease,  is  a  very  troublesome  symptom,  the 
evacuations  being  usually  extremely  fluid  and  frequent. 

Eespiration  is  often  disturbed  by  attacks  of  dyspnaa^ 
closely  resembling  nervous  asthma,  and  which  no  doubt 
are  caused  by  tlie  circulation  of  blood  poisoned  with  iirea 
through  the  respiratory  nerve  centres.  The  attacks  come 
on  suddenly,  especially  during  the  night,  and  after  lasting 
some  hours  usually  subside;  patients  who  are  subject  to 
these  attacks  of  **  renal  "  asthma,  are  however  rarely  quite  fl 
free  from  general  dyspnoea.  Sufferers  from  this  form  of 
chronic  kidney  diseuso  are  especially  liable  to  bronchitis 
and  pneumonia,  and  those  patients  who  insist  or  art 
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to  spend  their  winters  in  London,  or  in  unsaitablo 
nhations  in  England,  are  consequently  a  Boarce  of  per- 
petual anxiety  to  their  medical  attendant. 

61,  Etiology. — In  a  disease  which  commences  so  insi- 
diooaljit  is  difficult  to  distingaiBh  closely  between  exciting 
Mil  predisposing  causes.  Among  the  latter,  age,  heredity, 
tail  residence  in  damp  and  cold  climates,  seem  to  be  the 
laoit prominent;  whilst  gout,  siituration  of  the  system  with 
lead,  chronic  dyspepsia  attended  with  frequent  deposits  in 
the  ariuc  of  oxalate  of  hme  and  nrates,  and  long-standing 
disease  of  the  geni to- urinary  passages,  must  be  reckoned 
u  ftmong  the  chief  exciting  causes. 

^.— Many  have  asserted  that  interstitial  nephritis  is 
Mteotially  a  disease  of  old  age,  this,  however,  is  not  borne 
out  by  statistics,  which  unmistakably  show  that  it  is  a 
disease  of  later  middle  age,  rather  than  of  old  age, 
*nd  ^t  more  cases  occur  in  the  decade  between  fifty 
Kud  sixty  than  between  sixty  and  seventy,  whilst  the 
tage  of  cases  met  with  between  forty  and  fifty  is 
tly  more  tlian  between  fifty  and  sixty.  In  the  carUer 
of  life,  instances  of  the  disease  though  rare  are  to 

met  with.  Bartcls  (o;;.  aC).  out  of  thirty-three  cases 
WAmined,  met  with  four  instances  (or  eight  per  cent.)  of 
the  disease  under  twenty  years  of  age.  Taking,  however, 
^  BtatisticB  of  various  authors,  the  following  table  gives 
probftljly  more  correctly  the  general  percentage. 

Under      20        years    1'6  per  cent.  ,,  .j.  ^,-.,. 
Between  20-80      .,       9 


■I     r  in m 


Over 


80-40 
40-60 
50-60 
70 


21 
82 
28 
15 


M    V.t   ^,      W>t 


^  youngest  cose  I  have  observed,  was  twenty  years  of 

^1 
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age,  thoagh  from  hie  Listory  he  most  probably  hod 
sufTchng  £rom  the  disease  for  some  two  or  three  jears' 
previously.    In  this  case  the  disease  was  not  the  resnlt  of 
soailet  fever,  which  some  authors  arc  disposed  to  think  is 
tho  cause  of  iuturstitial  nephritis,  when  it  occurs  in  thfl 
young,  but  was  evidently  an  hereditary  tendency. 

The  disease  is  undoubtedly  more  commou  in  men  than 
in  women,  in  England  it  is  said  to  be  twice  as  frequent, 
but  I  feel  disposed  from  my  own  observations  to  agree  with 
Bartels,  and  put  it  at  a  higher  figure,  say  4:1.  This  fre- 
quency is  no  doubt  accounted  for  by  the  fuct  that  men  are 
more  hable  to  vesical  and  urethral  troubles  which  are  poteut 
factors  in  the  etiology  of  the  disease. 

Bartels  observes  that '*  his  experience  does  not  enable 
him  to  accuse  any  particular  calling  or  occupation  M 
predisposing  to  this  affection."  In  this  I  cannot  agrecj 
for  according  to  my  experience,  the  disease  is 
common  among  the  well  to  do,  highly  fed,  and  seden- 
tary members  of  the  community,  than  among  the  work- 
ing classes.  I  certainly  see  more  of  this  form  of  chronio! 
Bright'fl  disease  among  private  patients  than  in  the 
out-patient  department  of  the  Hospital,  whilst  with  the 
chronic  tubal  form,  the  reverse  obtains.  Again  too  with 
regard  to  particular  callings,  we  must  not  overlook  the 
frequent  occurrence  of  the  disease  among  workers  in  white 
lead.  The  question,  too,  how  far  aUohol  habitually  taken 
in  excess  tends  to  induce  the  disease,  has  been  much  dis- 
puted. The  general  consensus  of  opinion  of  late  years, 
has  been  quite  in  accord  with  the  views  expressed  by  Dr. 
Dickinson,  that  it  has  no  direct  effect.  Combined  however 
with  other  conditions,  especially  high  feeding,  and  sedentary 
habits,  it  no  doubt  plays  an  important  part  in  the  causatioa 
of  the  disease. 

Sijphiiii  undoubtedly  acts  as  a  cause  predisposing  to  inter- 
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ititial  nephritis,  but  no  such  direct  relationship  Beems  to 
exist  between  the  two  as  is  often  obBervod  in  the  sub-acate 
form  of  nephritis.  When  interstitinJ  nephritis  occurs  in  a 
fi3rphiliz6d  subject,  the  gravity  of  both  diseases  is  increased, 
and  degenerative  changes  in  the  tobsoIs  usually  proceed 
with  gTRat  rapidity. 

Cold  especially  residence  on  damp  cold  soils,  and  in 
zoarshy  and  malarious  districts,  undoubtedly  has  a  ten- 
dency to  induce  the  disease,  though  fclie  action  cannot  be 
traced  so  directly  as  in  chrouio  tubal  nephritis.  In  that 
disease  I  stated,  that  I  bcUeved  the  oases  said  to  follow 
attacks  of  intermittent  fever,  were  to  be  attributed 
rather  to  "cold  catching"  from  the  damp  situation  of 
the  residence,  than  to  the  inilueuce  of  malaria.  In 
this  form  of  chronic  nephritis,  I  behave  long-continued 
malarial  poisoning  to  be  a  direct  cause,  probably  from  the 
paroxysms  causing  frequent  renal  hyperemia.  In  aU 
eases  that  have  come  under  observation,  several  years 
have  intervened  between  the  first  attack  of  intermittent 
fever,  and  the  discovery  of  the  renal  mischief. 
Heredity. — Some  very  remarkable  instances  proving  the 
dency  to  hereditary  transmission  of  the  disease  have 
Ifeen  brought  forward  by  many  observers.  Dr.  Kidd  in 
thft  twenty- ninth  volume  of  the  Practitioner^  has  contri- 
buted a  very  interesting  paper  on  this  subject ;  but  Dr. 
Dickinson's  account  of  eighteen  cases,  occurring  in  one 
family  within  three  generations,  with  a  very  strong  possi- 
bihty  that  the  disease  had  existed  in  the  family  for  some 
generations  before,  must  be  considered  the  best  and  most 
ooDclusive  evidence  that  can  be  quoted  on  this  point.  A 
gentleman,  who  I  saw  some  few  years  since,  informed  me 
that  four  of  his  brothers  had  died  of  renal  disease,  all  very 
nearly  at  the  same  age.  He  was  the  youngest  of  the 
family,  and  he  was  dreading  the  approach  of  the  fatal 
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period,  as  he  was  soileriDg  from  premooitory  symptoms, 
anemic  headaches,  polyuria,  etc.  I  subsequently  learnt 
that  he  died  tiro  years  after  I  had  seen  him,  suddenly 
of  apoplexy.  In  tliis  case  the  father  had  died  with  cere- 
bral symptoms  about  the  same  age  that  had  proved  fatal 
to  fire  of  his  sous. 

Gout, — The  goaty  kidney  is  essentially  the  result  of 
chronic  interstitial  change.  Professor  Yirchow  (BerL  A'Jia« 
Woekmtckri/t,  No.  I..  1884)  states  he  has  never  seen  an 
aeate  nephritis,  which  from  the  presence  of  uratic  deposit 
could  be  referred  to  gout.  The  albuminuria  which  is  often 
observed  in  connection  with  acute  attacks  of  gout,  is  rather 
to  be  referred  to  direct  irritation  of  tlie  whole  urinary 
tract,  the  renal  pelvis,  the  bladder,  prostate,  etc.  Pro- 
fessOT  Virchow  in  the  above-mentioned  communication  has 
related  his  own  personal  ciperience.  In  1882  he  had 
slight  swelling  of  his  fingers,  and  shortly  afterwards  began 
to  suffer  from  irritable  bladder,  examination  of  the  urine 
showed  the  presence  of  pus  and  albumin,  on  adding  acetic 
acid  to  the  purulent  deposit,  uric  acid  crystals  separated  out 
to  au  extent  he  had  never  seen  before.  He  at  once  began 
taking  alkalies,  (sodium  biborate)  and  the  nric  acid  at 
once  disappeared,  and  with  it  the  pus  and  albumin.  He 
attributed  the  attack  to  the  irritating  effect  of  the  uric 
acid  exciting  a  purulent  catarrh  of  the  whole  urinary 
tract,  which  subsided  as  soon  as  the  irritant  was  with- 
drawn. The  •'  gouty  kidney  *'  is  distinguished  from  sim- 
ple interstitial  nephritis,  by  the  deposit  of  sodium  urate  in 
the  tubules,  in  addition  to  the  puckered  and  wasted  condi- 
tion of  the  cortex.  £ut  as  Professor  Yirchow  has  pointed 
out,  tiio  chronic  inflammatory  change  begins  in  the  cortex^H 
at  a  distance  from  the  seat  of  the  deposit  of  urates  in  the 
tubes  iust  as  in  the  joints,  the  urates  occur  in  the  car- 
tilage and  ligaments,  whilst  tho  synovial  membrane  Is  the 
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[of  the  inflammation),  and  &om  ibis  he  argues  that  it 
tfae  presence  of  the  deposit  in   the  tubules,  but  the 
«xadition  of  the  tluid  containing  the  uric  acid  in  Bolntion, 
Uttticts  AS  the  irritant.      According  to  this  view,  inter- 
■tilud  QfiphritlB  ia  the  primary  step  in  the  process,  and 
Etreaky  deposit  in  the  tubules  a  secondary  result. 
iWkt6Ter  the  process  may  be,  the   **  gouty  kidney  "   ia 
riovly  evolved,  and  till  the  later  stages  gives  rise  to  no 
marked  symptoms.     No  relationship  exists  between  the 
degree  of  renal  affection  present,  and  the  amount  of  to- 
phMMUB  deposit  in  the  joints,  indeed  the  '*  gouty  kidney*' 
nay  be  met  with  without  their  having  ever  been  any  acute 
nuoifestations  of  gout  at  all.      From   this   it  has   been 
ugued  that  the  renal  affection  is  the  first  step  in  the  pro- 
Ntt,  and  it  is  not  till  the  arrest  of  the  function  of  the  kid- 
B^fin  excreting  urio  acid  and  its  retention  in  tlie  blood, 
it  acute  manifestations    of    goaty    paroxysms   occur. 
:e  objections  to  this  view  however,  and  it  is  more 
that  the  deposit  of  urates  in  the  tubules  is  part  of 
^  process  which  leads  to  the  non-destruction  and  reten- 
t»D  of  uric  acid  in  other  pai'ts  of  the  body  (see  Lithuria). 
Lemi,  when  taken  into  tlie  system,  is  eliminated  chiefly 
by  the  kidneys.      Ollivier  {op,  cit,')  has  shown  that  given 
in  large  doses,  so  as  rapidly  to  induce  plumbism,  it  occa- 
fiioually  induces  acute  or  sub-acute  uephhtis,  showing  that 
(he  mineral  is  capable  under  certain  circumstances  of  pro- 
ducing renal  hypenemia.      But  the  most  frequent  form 
of  kidney  disease  met  with  in  connection   with  lead  poi- 
soning is  interstitial  nephritis.      Dickinson  {oj>,  cit.)  has 
shown  from  statistics  compiled  from  the  poet-mortem  books 
of  St.  George's  Hospital,  that  out  of  forty-two  workmen 
engaged  in   some  form   or  other,  in  occupations  which 
brought  them  in  contact  with  lead,  twenty-six  had  gratm- 
lar  degeneration  of  the  kidney.     The  relationship  between 
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dtroBie  phnwHw  and  goat  is  eqnaUy  well  marked. 
Gurod  fafts  Aamu  sioafc  eoodosivelj.  that  the  subjects  of 
lead  rrrwiffiing  frefoentiy  become  gouty,  whilst  the  inheri- 
ton  of  the  goaty  diathwit  are  extremely  susceptible  to  the 
iaiiMnee  of  lead.  Then  is  *  difference  of  opinion  how- 
«f8r,  whether  the  recAl  ■WeKiom  depends  on  the  lead  or 
on  the  goat  for  its  devetopment.  Some  writers,  chiefly 
Gemian,  hare  denied  the  direct  interdependence  between 
lead  poisoning  and  the  development  of  reual  diseAse, 
whilst  in  England  it  is  generally  assumed  that  the  first 
step  in  the  process  is  the  diminution  of  tho  excretion  of 
uric  acid.  That  this  takes  place,  Garrod  {TrtaH$e  on 
Oout,  iJrd  edit.),  has  shown  experimenUUly.  by  adminis- 
tering lead  in  small  doses  to  patients  in  hospital,  and  then 
estimating  the  excretion  of  nric  acid,  which  in  all  cases 
showed  an  immediate  and  considerable  diminution.  And 
to  this  diminution  of  excretion,  and  consequent  retention 
of  uric  acid  in  the  blood,  the  frequency  of  gout  in  satur- 
nine patients  is  generally  referred.  Still  undoubtedly 
we  meet  with  instances  from  time  to  time,  in  hospital 
practice,  of  lead-workers  suffering  from  chronic  albumin- 
uria, in  whom  whilst  Uving  we  are  unable  to  detect  any 
evidence  of  gout,  nor  post-mortem  do  we  find  Btriie  of  de- 
posited urates  in  the  renal  tubules,  tliough  the  kidneys  are 
granular.  The  two  processes,  however,  are  usually  as- 
sociated, and  when  that  is  the  case  the  progress  down  hill 
becomes  extremely  rapid. 

Chronic  dyspepsia,  attended  with  frequent  deposits  of 
oxalates  and  urates  in  the  urine,  is  undoubtedly  a  common 
cause  of  interstitial  nephritis.  Thus,  Mnrchison  {op.  dt.) 
regarded  **  hthtemia  "  arising  from  functional  derangement 
of  the  liver,  as  one  of  the  tirst  links  in  the  cliain  of  canseR 
tending  to  produce  contracted  kidney ;  and  Johnson  (op. 
dt,)  has  always  maintained  that  the  proximate  cause  of 
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chronio  renal  dificaso  depends  npon  ft  morbid  condition  of 
the  blood,  and  that  tbe  vitiated  products,  the  reeutt  of 
•bnormal  digOHtiou,  absorbed  into  the  blood,  were  to  be 
reckoned  among  tiio  cliief  of  the  toxic  af^encies  bringing 
ftboat  the  condition.  Both  Murchison  and  Johnson,  there- 
fore, regarded  the  nephritiu  in  theue  cases  as  arising 
directly  from  tlie  morbid  condition  of  the  blood,  "whereas  I 
im  mchned  to  the  opinion,  that  the  nephritis  is  provoked 
bjtfae  direct  irritation  caused  by  the  almost  constant  pas- 
•age  through  the  tubules  of  tlio  urinary  deposits,  scpa- 
nted  &om  the  urine,  when  the  blood  is  thus  morbiiUy 
cltftrged  with  effete  products.  lu  cH^es  of  clirouiu  dys- 
pepeia,  especially  that  form  associated  with  deposits  of 
oxalate  of  lime,  a  certain  amount  of  renal  catarrh  and 
pyelitis  can  always  be  demonslruted  by  the  preseuce  of 
pus  cells,  and  epithelium  from  the  upper  urinary  tract. 

t catarrh  that  subsides  when  means  are  taken  to  keep  the 
ine  sufficiently  dilute,  although  the  dyspeptic  symptoms 
luun.     Indeed  it  is  only  reasonable  to  supposo  that  the 
constant  passage  of  irritating  particles  of  oxalate  of  lime,  or 
^of  urates,  along  the  tubules,  should  give  rise  to  chronic  ir- 
^^ktotion,  which  nltimatcly  brings  abont  interstitial  clianges, 
^^kt  as  we  find  the  lungs  of  tliose  persons,  whose  occupa- 
^Hdd  exposes  them  to  the  inhalation  of  irritating  particles 
^Htdnst,  etc.,  become  affected  with  interstitial  pneumonia. 
Chronic  jujflUU  and  ctfstitis  certainly  must  be  regarded 
as  one  of  the  most  froc^uent  causes,  leading  to  interstitial 
changes  in  the  kidney.     In  the  cOfSes  of  calculous  pyelitis, 
Rnd  chronic  vesical  trouble,  which  have  eventually  proved 
fatal,  interstitial  changes  are  usually  observed,  and  though 
^Berhups  in   some  the  macroscopic   appearances   are  not 
^Bell    marked ,    still   a    careful   microscopic   examination 
^Hlrely  fails  to  reveal  interstitial  change.     Both  pregnancy 
:     tod  valvular  duease  of  the  huarl  have  been  assigned,  as  causes 
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of  interstitial  nephritis.  The  former,  however,  uudonbtedlj 
is  more  concerned  with  the  production  of  chronic  tnlial 
nephhtii!^  and  when  a  granol&r  condition  of  the  kiduei^  is 
met  with,  the  history  is  sueh  as  to  enable  ns  to  arrive  at  the 
conclasion  that  the  contraction  ia  dae  to  secondary  atrophy. 
In  valvular  disease  of  the  heart,  the  condition  of  kidney 
resolting  from  loug-continned  venous  congestion ,  ia 
generally  described  as  the  cyanotic  or  indurated  kidney. 
and  differs  in  many  respects  from  the  kidney,  the  result  of 
interstitial  nephritLs  properly  so-called.  An  account  of 
the  cyanotic  indoration  of  the  kidney,  the  result  of  pas- 
sive venous  congestion,  is  given  in  the  section  on  the 
etiological  varieties  of  chronic  nephritis. 

62.  Prognosis* — As  regards  the  ultimate  issue,  the 
prognosis  must  always  be  unfavourable,  though  when  the 
affection  ia  early  recognised,  and  the  patient  placed  nnder 
the  best  hygienic  conditions  and  dietetic  regulations,  the 
progress  of  the  disease  may  be  so  controlled,  that  its  ad- 
vance is  often  arrested  for  a  considerable  period.  Patients 
who  come  under  observation  complaining  of  debility  and 
general  malaise,  and  in  whose  urine  no  traces  of  albumin 
can  as  yet  be  discovered,  though  the  secretion  is  consider- 
ably increased,  and  the  urinary  sohds  diminished,  rapidly 
improve  in  health,  even  if  they  do  not  entirely  regain  their 
former  robust  appearance,  after  they  have  been  placed  on 
a  regulated  diet,  and  under  favourable  hygienic  couditiond, 
but  who  relapse  as  soon  as  they  neglect  these  measures, 
and  again  become  polyuric,  weak  and  debilitated.  Even 
when  the  disease  is  more  advanced,  life  may  be  prolonged 
for  many  years,  when  the  patient  is  carefid  to  carry  oatfl 
the  instruotionB  of  the  medical  attendant.  Life  too  may 
be  prolonged  for  a  considerable  time,  even  after  the 
onset  of  UTEemic  convulsions.  Even  after  haemorrhage 
from  the  cerebral  Toasols  has  occurred,  the  prognosis  need 
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sot  be  considered  immedintely  in  its  gravest  aspect,  as 
undoubtedly  many  recover,  more  or  lesa  completely,  from 
tbe  results  of  the  cerebral  lesion,  and  may  live  for  some 
rears  after  the  event.     At  the  Hame  time  it  must  be  borue 
m  mind  that  th^  improvement  which  may  set  iu  after 
inoh  grave   events,   as   urtemic   convulsions,  or  cerebral 
apoplexy,  is  often  more  apparent  than  real,  and  is  only  the 
Kralt  of  the  enforced  rest,  and  increased  care  and  atten- 
tion, bestowed  on  the  management  of  the  renal  trouble. 
many  instances,  this  has  been  developing  insidiout^Jy 
id   onfluspected,   and  the    ursmio    couviUsiou,   or  the 
'retinitis,   or  the   apoplexy,  are  the  first  symptoms,  that 
e&U  attention  to  tlie   fact.     The  treatment  that  follows, 
Leyes  tliese  urgent    symptoms,    and    prevents    for    a 
le    their    recurrence,    and   though    it   fails   to    arrest 
ftlow  process  of  contraction   going  on  in   the   renal 
tissue,   it  undoubtedly  retards  it.     In  giving  an  opinion 
of  an     individual     case,     the     following     considerations 
may  help  us  to  form  an  estimate  of  the  future.     1.  In 
gouty  patients,  the  chronic  nephritis  is  slowly  evolved,  and 
generally  runs  a  prolonged  course.     2.  When  associated 
with    other  diseases,   such   as   sypliilis,  struma,  general 
cirrhosis,  etc.,  the  disease  often  proves  fatal,  even  before 
extreme  contraction  of  the  kidney  takes  place,  from  the 
early  degeneration  of  tlie  vascular  system.     3.  The  most 
fatal  combination  is  perhaps  that  of  gout  with  clironic  lead 
poieoning.     4.  The  steady  persistence  of  urtemic   symp- 
toms, such  as  headache,  twitching  of  the  muscles,  morning 
vomiting,  etc.,  after  treatment  has  been  adopted,  must  be 
considered  more  ominous  than  a  decided  attack  of  severe 
convnisioDS.     The  latter  may  be  induced  by  accident  or 
some  sudden  compUcation  arising,  and  if  the  crisis  can  be 
surmounted,  hfo  may  still  be  prolonged ;  the  former,  on 
the  other  hand,  announces  that  the  discaso  in  epitc  of 
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remedial  measnreB,   is  steadily  advancing  from  bad  to 

worse. 

63.  Dia^oais. — There  is  little  difficulty  when  the  case 
is  fully  developed  and  is  under  continaous  observation. 
The  other  renal  affections,  it  may  bo  taken  for,  are  the 
small  atrophied  kidney  of  chronic  tubtU  nephritis*  and  the 
waxy  or  lardaceous  kidney.  From  the  large  white  kidney 
it  is  distingiunhed  by  characters  so  marked  tliat  a  mistake 
one  would  think  could  hardly  possibly  be  made.  The  dis- 
tinguishing symptoms  of  each,  which  we  have  already  des- 
cribedf  being  as  the  following  table  shows  in  strong  oontraBt. 


Chbonic  Tubal  Kbphritis. 

Age^  mnre  fKqnentin  youth  aod 
early  middlo  sf^c. 

De vch>p6a  rApid\y  i  from  two  to 
lis  months. 

Chief  Sytnp(of7w.— Dropsy  af- 
fecting the  whole  body  and  aeroui 
eavitlM.  Drs&micconrDUions  rare, 
u  also  albuuitounc  reiiDitU  and 
hsmorrtiade. 

Urin4  sonnty,  high  apocifio 
gtnrity,  mooh  albiinnin.  Casta 
broad  hyatint-,  granotar,  and  waxy. 
Depciit,  ohietly  urates,  and  graoa- 
lar  d^brie. 


OuXOMClnTEKSTITIALNBrHIIITU, 

Ag«^    more    freqoeot   in   later 

middle  life. 

DmelopM  alowly ;  from  foar  to 
five  years  or  more. 

Chief  Symptomi. — Hypertrophy 
of  Iflft  venthcle,  albnminuric  reti- 
Xkitia,  atheroma  of  arteries,  nnemic 
convulsions;  asdema  only  slight 
and  towards  tbe  end. 

Urine  abundant,  low  epe^fio 
grarity,  little  albamin.  Casts,  hya- 
line narrow, dotted  with  oil  drops; 
with  fine  oryitils  of  calcinm  oia- 
late  sometimes  adhering.  Deposit 
chiefly  oxalate  of  lime. 


The  contrast,  however,  between  the  symptoms  attendant 
on  the  atrophied  grn.nnl(ir  kidney,  the  result  of  secondary 
changes  in  the  l»rge  white  kidney,  and  the  symptoms 
associated  with  the  granular  kidney,  the  result  of  true  in- 
terstitial nephritift,  is  not  so  clearly  marked ;  indeed,  the 
symptoms  have  a  close  con-espondence,  and  here  we  have 
to  depend  chiefly  on  tlte  history  of  the  case.  If,  therefore, 
we   have   a  history  of  long- standing  dropsy,  or   dropsy 
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quite  early  in  the  illuess,  wg  may  assume  that 
IB  is  not  primarily  due  to  iutei'»titial  nephrititi 
ki  must  have  paRsed  through  the  phase  of  large  white 
kidney.      The  cardiac  hjrpertrophy  moreover  is  never  so 
completely  developed  in  the  eecoudary,  as  in  the  primary 
contracted   kidney.     Again,  although  the  urine  in  both 
forms  is  increased  in  quantity,  and  the  amount  of  albumin 
is  small,   atill  the  amount  of  uriue  eeldom  reaches   the 
same  considerable  amount,  and  the  albumin  is  rarely  as 
scanty  in  the  secondary  contracted  kidney  as  in  inter- 
stitial nephritis,  whilst  an  attentive  examination  of  the 
deposit     shows    that    casts    are    more    abundantly    do- 
pofilted   from   the   urine   in    the    former   condition,    and 
differ    from   the  latter  by   many  being    broad,   opaque, 
and    sometimes   mingled  with    highly    refracting    waxy 
casts.       Lardaceous    degeneration    of    the    kidney    may 
be  taken  for  contracted  kidney,  especially  iu  those  cases 
in  which   tlie   urine   is   abundant   and    of    low    specific 
gravity,  and  the  amount  of  albumin  small,  and  the  casts 
scanty  and  chiefly  hyaline.      In  lardaceous  degeueration, 
however,  the  heart  is  not  hjrpertrophied,  and  we  generally 
have  the  history  of  long-continued  suppuration,  etc.,  and 
consequent  cachexia  to  direct  our  attention  to  the  true 
state  of  things.     Besides  which,  waxy  degeneration  of  the 
kidneys  is  the  only  condition  in  which  dropsy  and  polyuria 
are  found  associated  together. 

64.  Morbid  Anatomy.^Chronic  interstitial  nephritis 
results  in  what  is  known  as  the  email  red  granular  kid- 
ney. Variations  from  this  type  mny  be  met  with,  as  for 
instance,  in  the  so-called  large  red  kidney,  probably  an 
early  stage  of  the  disease  before  contraction  of  the  con- 
neotive  tissue,  in  which  the  kidney  instead  of  being 
dwindled  in  volume,  is  a  little  increased  in  size.  Or  the 
kidney  instead  of  being  of  a  reddish-brown,  is  of  a  greyish 
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hue,  and  the  granulations  coarse,  in  this  case  we  may  sua 
pect  that  to  the  chronic  interstitial  intlammalion,  an  acute 
attack  has  at  some  time  been  superadded.  When  the  dis- 
ease is  fully  developed  we  find  the  kidneys  bhrunkeu,  about 
liolf  their  size  may  bo  taken  as  an  average  oxpreseion,  though 
they  may  be  found  dwindled  to  the  size  of  a  pigeon's  egg,  or 
walnut.  Though  both  participate  in  the  process,  they  are  not 
always  equally  affected.  The  capsule  is  thickened,  adhering 
firmly  to  the  surface  of  the  kidney,  and  on  removing  it  small 
portions  of  kidney  substance  tear  away  with  it  (fig.  24). 
On  section  the  kidney  cuts  tirmly,  and  its  consistence  is 
toughened,  and  the  exposed  surface  of  the  cortex  is  seen 
covered  with  granulations,  from  the  size  of  a  millet  seed 
to  that  of  a  mustard  seed,  and  to  be  of  a  dai-k  reddish  hue 
(maroon),  which  colour  is  always  more  marked  in  the  de- 
pressions of  the  granulations,  than  on  their  surface.  Cysts 
usually  stud  the  surface,  in  size  they  vary  from  a  pin-heud 
up  to  a  considerable  size.  Irregular  depressions  will  also 
be  often  observed  on  the  surface,  probably  caused  by  the 
rupture  or  absorption  of  some  former  cyst.  On  section  it 
wiU  bo  found  that  the  wapting  of  the  organ  occurs  chiefly 
in  the  cortical  portion,  though  the  pyramidal  is  also  con- 
siderably affected.  The  cut  surface  has  a  granular  ap- 
pearance, and  the  radiating  lines  of  the  cones  are  bhirred. 
The  Malpighian  corpuscles  stand  out  as  red  points,  and 
cysts  are  usually  abundantly  met  with  throughout  the 
organ.  The  first  stage  in  the  process  consiBts  of  a  cellular 
infiltration,  which  commences  around  the  bloo<l  vessels, 
and  the  capsule  of  the  Malpighian  corpuscles,  and  ulti- 
mately becoming  more  dififused,  and  spreadhig  inwards, 
involves  the  inter-tubular  connective. tissue.  This  process 
resembles  that  which  occurs  in  glomerulo  nephritis,  and 
which  has  been  described  at*  p.  194  (fig.  21),  only  the  evolu- 
tion is  much  slower,  and  the  cells  are  not  so  numerous. 
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The  cellolar  infiltration  of  the  inter* tubular  connective  iis- 
«ne  is  shown  (fig.  26).  The  new  growth  is  graduRlly  trans- 
formed into  a  fibrillated  structure,  which  more  or  less 
iiowly  oontracte,  and  compressea  the  capillaries,  and  the 
ninular  bodies,  bo  at  last  mauy  of  Ute  glomeruli  become 
Bhninken  to  mere  fibrous  knots.  The  cellular  infiltration, 
'(liicli  commences  round  the  interlobular  vesnels,  and 
spreads  rapidly  into  the  bases  of  the  pyramids,  and  around 
the  convoluted  tubulea  in  the  cortex,  also  undergoes  con- 
TecsioD  into  laminated  connective  tissue,  by  the  cicatricial 


^^  Flo.  SS.^Earlj  itag^  ibowinff  cellalar  iofiltrntion  of  tbe  intertubulir 
ft>DD«ctiTe  ti»ae.  Tbe  epitheliQin  bms  fallen  oot  of  some  of  tbe  taboa 
fa  tbe  praparutioD  of  tbe  section  (Green*!  Patfiolofy)* 

^Mmtraction  of  which  the  tubular  Rtmcturea  undergo 
^■kophy.  The  second  stage  in  the  process  is  character- 
^Ked  by  changes  in  the  tubules.  Cloudy  swelling  of  the 
^^ithelium*  followed  by  dcHquamation  and  disintegration, 
and  whilst  many  of  the  tubes  are  completely  obhterated 
by  the    pressure   of   the    cicatricial    tissue,  others    are 


KIDNET. 

Sin,  wlnkl  some  are  irregularly  di- 

and  fatty  debris.  The 
by  the  oontractiDg  connoc- 
tD  ujulw.  Some  of  which  appear 
fron  yrtfally  dilated  and  compressed 
hang  tran&formed  into  a  trans- 
Olber  eyste  according  to  Klebs 
to  be  formed  from  dilatft- 
As  the  diBoase  ad- 
more  and  more  involved, 
uto  fibrooa  knots,  and  the  obliteration 
and  MJinfktj  of  fikm  tnbiB  more  extensive  (fig.  26).  Tha 
■mall  arteriee  beeaoae  thickened  and  undergo  changes  such 
as  are  deacribed  at  p,  17. 

In  the  ** gouty  kidney"  in  addition  to  those  changes, 
white  pointa  and  streAka  of  aodinm  urate  are  to  be  seen 
upon  the  pyramidal  poiiioQ  of  tlic  kidney.  According 
to  Dr.  GaiTod  (^p*  cU.),  this  deposit  seems  to  be  im- 
bedded rather  in  the  fibrous  structure^  than  within  the 
eavitiee  of  the  tubules.  Still  amorphous  and  partly 
crystalline  dopoeits  of  urate  sodium  are  to  be  found  in  the 
tubes.  These  consist  of  bundles  of  prismatic  needles 
arranged  longitudinally  in  the  direction  of  the  straight 
tabes  of  the  pyramids,  and  sometimes  the  tubes  are 
obstructed  by  cylindrical  masses  of  amor|ilions  urate. 

In  typical  cases  there  is  little  difficulty  in  distiugaishing 
between  the  small  red  granular  kidney,  the  result  of  chronio 
interstitial  inflammation,  and  the  small  contracted  kidney, 
which  is  produced  by  secondary  changes  in  the  large  white 
kidney.  But  if  it  happens  that  the  small  red  kidney  be- 
comes the  seat  of  acute  inflammation,  or  the  period  of 
secondary  coutractiou  is  prolonged,  intermediate  forma 
will  be  produced,  so  that  it  becomes  very  difficult  to  dis- 
tinguish clearly  between  them.      In  the  former  case  the 
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^r*.  B 


20.— GniDuUr  ooDtraobecl  kidney.    Segment  of  the  oortex  seen  tinder  a 
power  (1  inoh)(  allowing  a  somewhat  conical  patch  of  diieaac. 
BfgioD  of  ooDvolatcd  tobos,  oocnpied  b;  an  apparently  fibroui  tisane,  com- 
poted  to  H  larYre  extent  of  atrophied  tubes, 
a'.  Denser  Bbrona  tisane  id  deeper  part  of  cortex. 

b.  Atrophied  irlomemli,  with  thickened  capsule  and  rem^ni  of  th«  capillary 
toft. 

b'.  Other  atrophied  glomemli,  completely  transformed  into  masses  of  codcod- 
trio  fibrous  tissue, 
c  A  glomerulas  persisting,  without  obvions  morbid  change. 
dL  Thickened  veasels. 

9-  Convoluted  tubales  in  surrounding  tract,  Bomewfaat  dilated. 
/.  Colloid  oaata  iu  these  tubules.     (Prof.  Qroenfleld,  Poik,  8oc.  Trans.,  vul. 
ani.)* 
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oharacterifitio  red  colour  of  the  typical  iiiterstitial  kidney  is 
less  marked,  and  the  organ  assumes  more  of  a  greyisb- 
yellow  or  buff  colour  from  the  infiltration  of  fat,  the  resolt 
of  the  more  acute  process.  Ou  the  other  hand,  v\m 
the  process  of  secondary  contraction  is  unduly  prolonged, 
the  kidney  loses  its  white  colour,  and  acquires  more  of  & 
buff  or  reddish  grey  colour,  this  change  of  colour  bebg 
accounted  for  by  the  gradual  removal  and  absorptioQ  of 
the  infiltrated  fat,  and  also  from  the  increased  vascularitf 
of  the  superficial  vessels.  In  forming  an  opinion  in  either 
of  these  oases,  wc  are  of  courBC  greatly  helped  by  a  con- 
sideration of  the  history  of  the  case,  but  even  in  the  ab- 
sence of  this  important  particular,  I  think  we  may  oftea 
form  an  opinion  from  the  general  appearance  of  the  kid* 
ney  itself,  since  it  is  rare  for  kidneys,  the  subjects  of 
secondary  atrophy  to  undergo  such  a  degree  of  controotiou 
and  dwindling,  as  occurs  when  the  chronic  infiammatioo 
is  primary.  Again,  whilst  the  surface  of  the  kidney  ia 
chronic  interstitial  nephritis  is  ^ely,  or  at  the  most 
coarsely,  granular  (fig.  24),  in  the  secondary  atrophy 
following  on  chronic  tubal  nephritis,  the  organ  appears 
to  be  deeply  lobulated,  and  has  a  nodular  rather  than  ft 
granular  appearance  (fig.  23), 
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65.  Scarlet  fever  nephritiB  at  first  claims  attention. 
It  arises  during  the  desquamation  of  skin  after  the  sub- 
sidence of  the  acute  attack,  generally  in  the  third  week, 
and  rarely  before  the  eighteenth  day  of  the  disease.  Dr. 
Mahomed  has  stated  that  it  is  preceded  by  increased  tenaioa 
of  the  pulse,  constipation,  the  presence  of  the  crystalloids 
of  the  blood  in  the  urine,  as  evidenced  by  the  guaiacom 
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test.  Thongh  I  disagree  with  Dr.  Mahomed's  explauation 
of  the  cause  of  the  phenomena,  still  when  they  are  ob- 
served thoy  are  useful  indications  of  the  coming  storm, 
and  enable  us  to  take  precautionary  measures.  I  have 
also  observed  that  ooinoideutly  with  the  coming  on  of  the 
albuminuria  the  urine  often  becomcB  alkaline  from  fixed 
alkaU,  whilst  crystals  of  triple  phosphate  speedily  form  in 
the  urine,  after  it  has  been  passed,  from  ammouiacal  do- 
oompoaition.  The  albuminuria  that  occurB  frequently 
daring  the  early  stage  of  scarlet  fever  must  not  be  re- 
garded as  connected  with  scarlet  fever  nephritis.  The 
ibrmor  appears  during  the  acme  of  the  disease,  and  is  a 
tme  pyrexial  albuminuria  which  disappears  as  the  temper- 
ature falls,  and  is  never  accompanied  with  dropsy ;  the 
latter  sets  in  only  during  the  subsidence  of  the  specific 
fever,  with  decided  evidence  of  renal  trouble,  and  usually 
accompanied  with  some  degree  of  dropsy.  In  favourable 
eases,  which  form  the  majority,  the  nephritis  subsides  in 
abont  three  weeks  after  the  commencement  of  the  attack, 
and  at  the  end  of  six  weeks  or  two  mouths  the  urine  is 
found  generally  free  from  epithelium,  casts,  etc.,  though 
perhaps  a  trace  of  albumin  may  appear  in  the  urine  after 
exercise,  or  after  a  substantial  meal.  So  long  as  this  al* 
buminoria  continues,  the  patient  must  be  kept  under 
medical  supervision.  In  aggravated  or  neglected  cases  the 
disease  may  drag  on  many  months,  dropsy  and  albumin- 
uria recurring  after  each  exposure  to  cold,  etc.,  till  finally 
the  disease  becomes  chronic,  and  the  stage  of  granular  kid- 
ney entered  upon.  The  frequency  with  which  nephritis 
follows  scarlet  fever  varies  m  different  epidemics,  and  by 
no  means  depends  on  the  severity  of  the  original  disease. 
Thus  I  have  seen  some  of  the  most  severe  cases  of  nephri- 
tis follow  on  only  shght  manifestations  of  scarlet  fever, 
whilst  some  severe  cases  have  escaped  nephritis  altogether. 
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The  fatality  too  varies  in  different  epidemics,  and  I  believe 
is  much  influenced  by  the  sanitary  surroundings  of  Ha 
patieute.      In  a  large  school,  thirty-six  boys  attacked  vitii 
scarlet  fever  came  under  my  observation,  of  tliesc,  thirteen 
had  scarlet  fever  nephritis  ;  of  the  thirteen  only  two  bod 
decided  dropsy,  though  in  each  case  some  slight  (jedemn  vas 
preKent.     One  died  of  acute  urromia  and  suppression  of 
urine,  this  ease  had  had  scarlet  fever  bo  slightly  that  it  hud 
escaped  the  attention  of  those  responsible  for  sending  tbd 
boy  to  the  sick  infirmary,  and  ho  was  still  at  liis  studies 
when  attacked  with  convulsions.     In  twelve  of  the  cases 
in  which  the  commencement  of  the  disease  was  definitely , 
determined,  albumin  first  appeared  in  the  arine  from  tbe 
seventeenth  to  the  twenty-first  day.      Since  scarlet  fever 
nephritis  stands  in  no  direct  relation  to  the  severity  of  the 
disease,  as  manifested  by  the  profuseness  of  the  rash  or 
ulceration  of  the  throat ;    whilst  the  theory  that  it  is  due 
to  checking  the  elimination  of  the  poison  through  tlie  skin 
owing  to  **cold  catching,"  seems  to  be  invalidated  by  what 
has  often  struck  me  very  forcibly,  that  the  proportion  of 
cases  of  nephritis  following  scarlet  fever  does  not  seem  to 
be  greater  in  the  houses  of  the  poor  where  the  nursing  is 
insufficient  and  the  children  sent  out  of  doors  as  soon  as 
convalescent,   than  among  the  rich   whose  children  ar6 
nursed  with  solicitude,  and  whose  convalescence  is  carefully 
attended  to.     The  question  therefore  arises,  to  what  is  the 
post-scarlatinal  renal  affection  due  ?   At  present  no  decid 
answer  can  be  given  to  this  question  (see  also  p.  181),  bat 
the  discovery  of  bacteria  in  some  cases  of  scarlet  fever  and 
diphtheritic  nephritis  makes  it  probable,  that  these  organ- 
isms may  bo  concerned  in  the  production  of  this  fomt 
of  ncpliritiH,  a  supposition  rendered  all  the  more  probable 
by  Mr.  Cheyne's  experimental   observations  {Brit,  3/( 
Journal,  Sept.  24th,  1884),  who  found  that  when  baoteri* 


hflfl 


PCEBPERAL   NBPaEITIB. 


245 


oQltivation  fluids  were  injected  into  the  blood  that 
ey  were  mainly  clirainatod  by  the  kidneys,  whose  tissuefl 
became  crowded  with  them.  With  regard  to  the  patholo- 
gical changes  that  occur  in  scarlet  fever  nephritis,  we  have 
already  eeea  that  they  consist  primarily  and  muinly  in  an 
infiltration  of  nuclear  masHea  within  the  capflTile  of  tlie 
glomerulus  (glomerulo  nepliritiu),  and  that  the  changes  in 
the  tubules  are  the  second  step  in  the  process ;  as  a  con- 
sequence we  find  therefore  in  quite  early  stages  the  kidney 
but  little  enlarged,  and  even  when  the  changes  in  the 
tubules  are  well  advanced,  the  kidneys  rarely  attain  tlie 
Tolumo  found  in  catarrhal  nephritis  in  which  the  tubular 
changes  are  primary.  The  deBcription  given  of  scarlet 
fever  nepliritis  may  be  apphed  to  acute  renal  inflamma- 
tion following  on  diphtheria,  small-pox,  chicken-pox, 
zueasles,  typhus,  and  the  like. 

66.  Puerperal  nephrltiB.  — This  has  been  attri- 
ted  by  Bome  writers  to  the  pressure  of  the  pregnant 
uterus  upon  the  renal  vessels,  others  believe  it  due  to  an 
altered  condition  of  the  blood.  With  regard  to  the  first 
Tiew  I  must  confess  myself  on  anatomical  grounds  un- 
able to  accept  it,  for  I  cannot  see  how  the  pregnant 
uterus  can  compress  the  renal  veins.  Moreover,  clini- 
cally the  somewhat  profuse  albuminuria  of  pregnancy  is 
utterly  unlike  what  we  meet  with  in  obstructive  engorge- 
ment of  the  vein?,  such  as  we  find  in  long  standing  heart 
disease,  and  which  leads  to  cyanotic  induratiou  of  the 
Iddney,  whereas  the  symptoms  correspond  to  those  of  dif- 
fuse nephritis.  Nor  pathologically  do  we  find  evidence 
of  obstructive  engorgement,  for  if  we  examuie  the  kidneys 
from  a  patient,  in  whom  the  disease  is  recent,  we  find  tliey 
do  not  differ  from  those  we  find  post-mortem  in  scarlet 
fever  nephritis  ;  whilst  when  the  disease  is  of  long-stand- 
,  the  result  of  continued  pregnancies,  or  a  continua- 


the  k>dn«Ts  become  palo  tml 
in  oft  repeated  or  long-coutiaued 
Mid  never    assume  the 
is-tic    of    venous   obBlmc- 
kind,   h  is  more  probable   tbui 
upon  6ome  change  in  tii0 
^rfuch    renders   the    Becreting 
changes,  for  we  find  of 
Atrophy  of  the  hver,  the 
I  the  hst.      Pnerpeml 
Uie  last  montlis  of  preg- 
aMBiato,  however,  to  st^te  tlut 
llie  end  of  the  third  month,  and 
after  the  Beventh  month. 
lo  my  experience  nephritis 
m,  ii  at  tiie  and  of  the  fourth  and  during  the 
U  from  ttai  I  think  the  tendency 
tin  tbe  time  for  delivery.      It  is  stated 
that  primipane  are  more  liable  to  the  diseaee  than  women 
wiio  haira  already  borne  children  ;  this  statement,  however, 
reqiurta  nodifiostion,  and  it  should  rather  be  that  women 
win  faftTB  mi  been  the  subject  of  nephritis  in  their  first 
fregaaiMj  are  less  bable  to  the  disease  in   aubse^juent 
pregnsBeiM,  and  that  the  risk  is  diminisbed  with  each 
Buoneeaive  pregnancy.      Nephritis  is  said  to  occur  in  one 
oat  of  every  150  pregnancies.     This  may  accord  with  the 
experience  of  lying-in  hospitals,  who  are  called  upon  to 
attend  severe  cases  of  puerperal  eclampsia  and  dropsy, 
but  I  am  snre  the  proportion  is  far  too  high  as  regards 
the  general  run  of  practice.      I  would  here  distinguish 
between  the  albuminuria  frequently  met  with  in  pregnant 
women,  due  to  functional  derangement  (see  Chap.  XJ.), 
and  the    albuminuria    of    nephritis,  accompanied    with 
dropsy  and  urffimio  convulsions. 
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The  oonrse  of  pnerpcral  nephritie  uenally  mns  a  Bub- 
acute  rather  than  an  acute  course.  The  disease  oom- 
menceB  insidiously,  and  the  urine  which  is  diminished 
in  quantity  and  highly  albuminoas,  rarely  coutuiuB 
blood,  and  as  a  rule  but  few  hyaline  casts.  In  some 
cases,  however,  the  onset  is  awfully  sudden  and  fou- 
droyani  in  character.  The  considerable  amount  of 
albumin  -passed  in  this  form  of  nephritis  has  been  gene- 
rally remarked.  In  a  case  I  examined  for  Dr.  John 
Wilhams,  the  urine  of  twelve  hours  contained  G'l  grme. 
of  dry  coagulated  albumin,  which  for  the  whole  day  would 
represent  10  grms.,  a  very  considerable  quantity.  This 
high  degree  of  albuminuria  is  to  my  miud  an  additional 
evidence  of  an  altered  condition  of  the  blood  in  tins  state. 
In  puerperal  nephritis  too,  sero- globulin  (paraglobulin)  is 
also  present  in  abundance,  often  in  absolute  excess  of  the 
serum  albumin,  this  probably  explains  the  high  grade  of 
the  albuminuria.  General  dropsy  to  a  greater  or  less  de- 
gree is  present  in  nearly  every  case  of  puerperal  nephritis. 
Whilst  urmmic  convulsions  of  an  acute  character  are 
present  in  about  25  per  cent,  of  the  cases  (Kosenstein) 
of  the  albuminuria  of  pregnancy.  The  ursemic  convul- 
sions in  this  form  of  nephritis  arc  particularly  severe  (puer- 
peral eclampsia),  and  often  accompanied  with  maniacal 
excitement  and  temporary  amaurosis.  The  reason  for 
the  special  intensity  of  the  urcemic  symptoms  in  puerperal 
nephritis  has  not  been  explained,  but  I  believe  it  to  be  re. 
latc<]  to  the  excessive  drain  of  albumin  from  the  blood 
leading  to  an  altered  percentage  relationship  between  the 
nutritive  and  effete  materials  of  that  fiuid.  As  already 
stated  the  post-mortem  examination  of  the  kidneys,  shows 
them  to  have  been  the  seat  of  diffuse  nephritis^  In  some 
oases  severe  convulsions  occur  without  there  being  any 
evidence  of  albuminuria  or  dropsy  ;   in  these  cases,  I  be- 


248 


OZSBASn  OF  THB   UDKBT. 


liere  the  convulsioxis  are  purely  epileptic,  and  not  in  any 
way  connected  with  the  state  of  the  reual  organs.  In  cases 
when  tlie  dineaBO  in  of  recent  origin  we  find  glomerular 
and  tubal  changes  in  progress,  sometimes  one  form  being 
more  marked  than  the  other.     As  a  role  the  nepliritis  Ur- 
minates  with  delivery,  but  in  some  inntanccs  the  albunun- 
aria  may  be  continued  to  the  next  pregnancy  when  an 
exacerbation  of  the  symptoms  occur,  or  even  if  the  pati-  i.r 
recover  between  the  pregnancies,  the  frequent  recurrti'  - 
of  the  nephritis  during  the  puerperal  state  leads  to  the 
establishment  of  chronic  nephritis,  and  the  development 
of  the  large  white  kidney,  and  in  process  of  time  to  the 
pale  granular,  or  atrophied  kidney. 

67.  Malarial  nephritis — In  this  country,  at  least, 
where  the  manifestations  of  the  malarial  poison  arc  rarely 
intense,  the  form  of  nephritis  associated  with  impaludisni 
that  most  frequently  comes  under  our  observation,  is  that  of  _ 
purely  interstitial  nephritis,  whilst  the  cases  of  acntd  or  ■ 
sub-acute  nephritis  occurring  in  persons  residing  in  damp 
and  marshy  districts,  which  are  sometimes  attributed  to 
ague,  are  in  reahty  caused  by  the  long-continued  effeets  ■ 
of  cold  and  damp.  In  countries,  however,  where  the  dis- 
ease assumes  an  intensity,  fortunately  now  unkuown 
among  us,  structural  changes  of  an  acute  character  do 
undoubte<lly  occur.  Dr.  Atkinson  (Ameriran  Jour,  Medical 
SeUnce$,  1884^,  in  a  valuable  contribution  on  the  subject, 
thinks  that  the  usual  form  of  malarial  nephritis  is  the  tubal 
and  difTiise,  and  that  tliis  inflammation  seems  to  be  most 
intense  in  the  vicinity  of  the  glomeruli.  Kiener  and  Eelsch 
(op.  cit.)  also  describe  a  hrcmoglobinuric  hypenemia  as  oc- 
curring during  severe  attacks  of  ague,  in  which  the  kidneys 
though  httle  altered  in  size  and  weight  are  intensely  con- 
gested. The  cortex  obscured  by  hiematio  coloration, 
whilst  the  glomeruli  stand  out  as  red   points,  and  the 


I 


NSPHBTTIfi. 


pTTsmids  of  brighter  red.     The  convohUed  tubes  nre  en- 
larged, atid  the  epithelia  swollen  and  diKCE>loured,  the  tubes 
ftillofcftats.      The  glomeruli  are  dilated,  the  epithelia  of 
ike  capsule    being  tumefied    and    granular,   and   small 
bftmorrhages  often  occur  within  tlie  capsule.     The  inter- 
lobular veins   are  dilated   and   their   contents   generally 
tbombosed.     The  interstitial  tissue  is  but  little  modified. 
66.  Syphilitic   nephritis. —There    ia    some    doubt 
whether  acute  nephritis  ever  developes  directly  in  con- 
nection with  syphilis.     The  albuminuria  often  met  with  in 
the  tertiary  stages  being  associated  with  waxy  degenera- 
tion  of  the   kidneys ;    and   though   nopliritis   frequently 
Ittpervenes  in  this  condition,   it  is  doubtful,   as   far   as 
lyphilis  ia  concerned,  whether  a  nephritis,  due  to  this  spe- 
cific cause,  ever  precedes  tlie  degenerative  changes.      It  is 
I  fact,  however,  that  albuminuria  does  sometimes  occur 
daring  the  development  of  the  secondary  stage  of  syphihs  ; 
this  is  nsually  the  case  when  the  invasion  is  attended  with 
Considerable  constitutional  disturbance,  accompanied  by  a 
marked    rise    of   temperature,   and    abundant   roseolouB 
ttraption,  sUght  janndice  is  often  also  observable  in  such 
CMOO.     But  whether  this  albuminuria  is  due  to  parenchy- 
matous changes  dependent  upon  the  pyrexia,  or  whether  a 
e  nephritis  is  established  I  have  not  yet  been  able  to 
ide.    The  albnminnria  rapidly  subsides  on  the  adminis- 
tratioa   of  anti-syphihtic   medicines.     Another   form    of 
albaminoria  occurs  in  syphihtio  patients  when  the  ndmiu- 
istration  of  mercury  has  been  too  long-continued,  or  in- 
judiciously administered  ;  on  the  withdrawal  of  the  drug, 
hovrever,  the  albuminuria  speedily  disappears. 

60.  Saturnine  and  Oouty  nephritis.— Experiments 
on  animals  have  shown  that  the  administration  of  lead  salts 
in  large  doses  will  induce  an  acut«  diffuse  nephritis  in  which 
the  changes  are  most  marked  in  the  vicinity  of  the  glomeruli. 
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of  kifafly  ve  meet  with  clinically  is  essen- 
m  iU  ertiliitioQ  ch&rActerized  by  oonsider- 
»  (see  &1bo  p.  231).     So  also  vith 
Moording  to  the  xie-w  of  ProfesBor 
k  fL  ttO)  «liionie  interstitial  uepliritis  is  the 
in  IIm  {voeess,  And  the  streaky  deposit  in  the 
result,  whilst  the  albuminuria  that 
dmizig  an  acute  attack  of  gont  is  not  to 
to  Mate  nephritis,  but  to  a  direct  irritation  of 
Hn  wbole  vhauy  trftot. 

?Ql  mm  Cjmm^h    induration  of   the  Kidneys 
^Akh  twha  froa  long-continued  venous  congestion  cannot 
b«  regarded  aa  a  tme  nephritis,  though  at  one  time  included 
in  the  hat  of  Bti^iit'a  diseases  of  the  kidney.     The  appear- 
anee  ol  tlie  kidney  diflen  from  that  which  results  from 
interstitial  nephritis,  by  the  kidneys  being  a  little 
kfaen  they  shoold  be,  by  the  capsule  being  easily 
off  instoftd  of  being  more  or  less  adherent.      Also 
the  surface  is  smooth,  not  granular,  only  in  cases  in  which 
the  psooess  has  been  long  continued  are  there  shallow 
oeatrioial  depresnonB.    The  surface  is  also  marked  by  stel- 
late groups  of  distended  venous  radicles.      On  section  the 
kidney  cuts  toughly,  and  both  cortical  and  medullary  sub- 
stances are  highly  vascular  and  deeply  coloured,  whilst  the 
Malpighian  tufts  are  not  particularly  distended,  the  vena 
recta  on  the  other  hand  are  the  seat  of  marked  engorgement. 
The  interstitial  tissue  is  thickened  and  tough,  but  the  accu- 
mulation of  lymphoid  cells  between  the  tubuli  is  rarely  ob- 
served, eicept  perhaps  in  cases  that  come  under  observation 
at  an  early  period,  but  they  are  never  so  marked  as  at  an  1 
early  stage  of  chronic  interstitial  nephritis.     The  epithe- 
lium is  at  first  unaltered,  but  as  the  disease  advances, 
owing  probably  to  want  of  proper  oxygenation,  from  the  I 
venous  stasis,  the  cells  undergo  degeneration,  become  fatty 
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and  are  removed.  This  change  occurs  principally  in  the 
eo&Tolated  portion  of  the  tabnloe,  and  causes  the  cortex  to 
usome  a  lighter  coloafr  whilst  the  meduUary  Bubstauce 
•till  remains  deeply  cyanotic. 

This  condition  of  kidney  results  in  all  cases  of  long- 
standing obstmotion  to  tho  return  of  blood  by  the  inferior 
vena  cava,  it  consequently  follows  on  valvular  disease  of 
the  heart,  more  especially  in  the  mitral  obstructive  form ; 
in  all  cases  in  which  the  muscular  power  of  the  heart  is 
kened,  such  as  occurs  in  dilatation  of  tho  right  ven- 
icle  in  emphysema  ;  or  from  malnutrition  of  the  cardiac 
muscle.  The  albuTniniiria  of  heart  disease  can  be  dis- 
tingoishcd  from  that  of  chronic  tubal  nephritis,  by  tho 
fact  that  the  amount  of  albumin  in  the  uritie  in  the  former 
is  extremely  small,  whilst  in  the  latter  it  is  always  fairly 
abimdant ;  by  tho  absence  from  tlio  former  of  granular 
and  epithelial  casts,  or  indeed  of  casts  of  all  kinds,  except 
perhaps  a  few  hyaline  ones,  to  which  a  few  epithelial  cells 
may  adhere  towards  the  end,  in  protracted  cases.  The 
dropsy  is  cardiac  not  renal  in  its  origin,  that  is  to  say,  it 
is  local,  being  confined  to  the  parts  that  are  drained  by  tlie 
inferior  vena  cava.  The  urine  is  scanty,  higli  coloured, 
nsually  extremely  acid,  and  with  a  specific  gravity  ranging 
often  as  high  as  l'0d5,  these  points  distinguish  cardiac 
albuminuria  from  that  of  chronic  interstitial  nephritis, 
irhilst  it  is  rarely  associated  with  urcomic  symptoms,  which 
are  characteristic  of  the  latter. 
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I  71.  In  acute  nephritis  it  should  be  borne  in  mind 
that  much  harm  may  be  cuased  by  the  employment  of  a 
too  active  treatment,  especially  by  means  of  cathartics,  dia- 
phoretioe  and  diuretics.     In  ordinary  cases,  I  mean  those 
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otnie  and  ftcate 
patient  in  bed*  in 
(aO^S*  F).    The  bowels  if  cod- 
i  an  TiolABt  porgation  shonld 
of  hydragogaea. 
of  eastor  oil,  and  if  this 
of  wann  water  is  thrown 
r«  to  aid  tlie  administra- 
Wvcis  hare  a  tendency  to  coustipa- 
they  mnst  he  kept  open  by  some 
imperial "  may  be  nsed, 
I  oa.  of  bhartrate  of  potash  to 
the  patient  to  drink 
are  acted  upon.    The 
■nbitioos,  and  should  be 
principles  being  reduced 
in  any  form.    In 
jtke  accretion  of  urine  is 
aa»  and  nrsmic  symptoms  have 
mnst  be  more  actire, 
par^itivefi,  diuretics  and 
Onr  endeavour,  in  tbeae  eases, 
in  the  blood,  firstly,  by 
r,  by  reatohng  the  eliminft- 
To  fnlfil  the  first  indicationi 
ba  plaeeil  on  a  rigorous  non-nitrogenoua   . 
mbstanee  whatever  is  to  btf  J 
a  ptBoe  of  toast  or  a  tea-spoonful  of  I 
Ik.  AmSnM  of  Ifasdefaorg  {Beriin,  KUn,  Wochat-  ' 
Deok  liUk.  1883),  vbo  adroeates  the  treatment  of 
kj  ttua  ayatem,  giTes  the   details  of  a 
^pieaoioa  of  wxine  lasted  for  ei<;hty  hours, 
«lliaftatidy  reoovered,  without  recourse  being 
ai^  o4hv  mods  of  traatmeut.    Dr.  Aufrecht  ad* 
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lises  a  rigid  fibstincnce  from  nitrogenous  food  of  all  kinds, 
(Ten  milk,  till  after  the  second  week  of  the  attack.     In 
ordinary  cases  it  would  be  difficult  to  enforce  so  severe  a 
Mgimen,  which  practiotilly  condemns  the  patient  to  arrow- 
loot  gmel,  Uiough  the  benefit  attendant  on  such  a  diet  is 
t.    Therefore,  if  the  case  is  not  very  severe,  the  patient 
old  be  kept  on  an  absolute  uou-uitrogcuouB  diet  for  two 
ys  only,  and  tlien  allowed  a  sUght  relaxation,  if  he  com- 
ina  of  the  diet,  permitting  the  arrowroot  to  be  made  with  a 
le  milk,  or  bomo  rice  to  be  stewed  in  thin  broth,  or  plain 
nee  pudding  to  be  given.   No  solid  food,  flesh  or  fish  should 
be  given,  certainly  during  the  first  fortnight,  and  only  so 
puch  milk  as  may  be  ret^uisite  for  the  preparation  of  tlie 
aceoas  articles  of  diet.     The  patient  may  eat  at  dis- 
tion,  the  wholesome  kinds  of  fruit,  grapes,  oranges, 
wbcrries.   If  the  case  be  very  severe,  then  the  absolute 
Q- nitrogenous  diet  must  be  continued.     Our  treatment 
also  often  to  be  directed  to  the  reUef  of  comphcations 
tmay  arise,  such  as  suppression  of  urine,  followed  by 
VTffimiiL,  and  dropsy. 

Uriemic  convulsions  in  acute  nephritis  are  usually  pre- 
Mded  by  a  considerable,  if  not  complete,  diminution  in  the 
Amount  of  urine  and  urea  excreted.  If  we  are  thus  fore- 
warned, wo  may  by  the  judicious  administration  of  purga- 
tives and  the  vapour  bath  prevent  the  attack.  But  we  must, 
however,  be  careful  not  to  be  over  active ;  undoubtedly 
many  patient^^  have  been  hurried  into  an  attack  of  convul- 
sions, by  over  purgation  and  the  prolonged  action  of  the 
vapoor  bath.  Remember,  our  object  is  not  to  withdraw 
water  from  the  body,  and  so  proportioually  increase  the 
amount  of  extractives,  but  to  stimulate  tlie  secreting  organs, 
and  tlins  ensure  the  ehmination  of  urea  and  other  mat- 
ters that  have  accumulated  in  the  body.  Now  we  know 
that  area  is,  under  certain  conditions,  eliminated  by  the 
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xnacoae  membrane  of  the  digestiTe  tract,  and  also  by  the 
skin,    and  that   by  the   latter    a    considerable    amount 
of  carbonic  acid  is  also  discharged.     Now  if  our  mea- 
eures  are  too  active,  we  obtain  the  maximum  digcbArge 
of  water  both  by  boweb   and  ekin,   and  the  minimum 
amount  of  relief  to  the  system  of  the  deleterious  agents  ire 
seek  to  eliminate;  whilst,  on  the  other  baud,  if  the  actios 
is  more  gradual,  we  effect  our  object  without  the  with- 
drawal of  too  much  water.     For  purgation  in  these  c&se«, 
I  advise  the  administration  of  from  one  to  two  grains  of 
calomel,  followed  in  about  three  hours  by  a  draught  of 
senna  and  sulphate  of  magnesia,  this  generally  induces 
biliouB  but  not  very  watery  motions.     To  promote  the 
action  of  the  akin,  the  vapour  bath  should  not  be  employed 
at  once,  but  the  patient  wrapped  in  blankets,  and  a  few  hot 
wat«r-bottles  placed  round  him,  as  soon  as  Le  begins  to 
feel  the  effect  of  the  warmth,  the  blankets  should  be  Mp- 
ported  by  a  cradle,  and  the  vapour  introduced  from  a 
steam  kettle,  the  amount  of  sweating  should  be  carefully 
regulated,  and  never  be  allowed  to  become  profuse.    The 
patient    should    be    encouraged    to  drink  from  time  to 
time  some  Bimple  diluent,  in  order  to  restore  the  amoQsi 
of  water  withdrawn.     If,  however,  the  unemic  symptoms 
have  come  on  suddenly  without  warning,  and  the  patient 
after  a  severe  convulsion,  passes  into  a  state  of  profoimd 
ooma,  we  must  employ  other  measures.    If  the  patient 
IB  strong  and  vigorous,  and  the  nephritis  is  due  to  expo* 
snre  to  cold,  or  is  attendant  on  pregnancy,  then  venesec- 
tion affords  the  Bpeediest  and  most  sure  measure  of  rehef  < 
If,    however,   the   unemio  symptoms  occur  in    patienO* 
weakened  by   previous   dieesso,   as   often   happens  aft^- 
scarlet  fever,  then  the  injection  of  pilocarpine,  tfe  to     ^ 
grain,  repeated  if  necessary  at  intervals  of  six   faoor^^ 
tmder  the  skin,  must  be  chiefly  relied  on,  though  in  th 
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the  moderate  withdrawal  of  blood  by  means  of 
leeches  is  also  advantageouB, 

It  is  aBtouIsliiug  what  relief  is  obtained  by  venesec- 
ftioa  in  puerperal  eclampsia.  In  a  case,  whose  urine 
1  examined  for  Dr.  John  Williams  last  year,  venesec- 
tion was  always  followed  by  cessation  of  the  convulsive 
seizures,  whilst  the  change  in  the  character  of  the  urine 
.iraa  most  marked,  the  urine  of  the  twelve  hours  following 
[•▼enesectiou  containing  only  one  half  the  quantity  of  albu- 
of  the  preceding  twelve  hours,  whilst  the  amount  of 
nrine  and  urea  excreted,  was  increased. 

For  the  immediate  rehef  of  the  epileptiform  attacks,  in- 
halation of  chloroform  must  be  employed. 

Dropsy,  when  excessive,  should  be  relieved  by  means  of 
gentle  purgatives  and  the  vapour  bath,  in  the  manner 
already  described.  For  the  small  dose  of  calomel,  however, 
a  pill  which  contains  one  grain  of  blue  pill,  and  half  a  grain 
each  of  powdered  digitahs  leaves  and  extract  of  sq^uill,  should 
be  substituted,  and  a  mixture  containing  twenty  grains 
each  of  sulphate  of  potash  and  acetate  of  potash,  in  j  iss 
of  infusion  of  jaborandi,  given  every  four  hours.  The  sul- 
phate keeps  tiie  bowels  sutticiently  loose,  whilst  the  acetate 
acts  as  a  gentle  diuretic  ;  both  jaborandi  and  pilocarpine 
are  asefol  in  acute  renal  dropsy,  though  their  administra- 
tion in  chronic  renal  dropsy  is  often  followed  by  headache, 
and  occasionally  by  more  alarming  head  symptoms. 
Dropsical  effusion  into  the  serous  cavities  of  the  pleune 
and  peritoneum  is  not  of  such  frequent  occurrence  as  in 
chronic  nephritis,  but  when  it  occurs  it  is  usually  ur- 
gent; the  general  treatment  of  such  an  event  mnst  be 
on  the  same  lines  as  that  directed  for  the  relief  of  the 
subcutaneous  cedema.  Unlike  what  occurs  in  chronic 
nephritis,  it  is  rare  for  puncture  to  be  required  for  the 
removal  of  either  subcutaneous   or  serous    effusions  in 
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acnte  renal  dropsy ;  if,  however,  the  swelling  oomei  <Ha 
very  rapidly,  and  the  distension  is  very  great,  il^shooldbe 
resorted  to  without  delay. 

Tho  gastric  disturbance  at  the  onset  ia  often  so  severe 
to  require  attention,  and  means  have  to  be  adopted  to 
oheok  the  exoesfiive  vomiting.  This  in  acute  nepliritLs,  us 
already  stated,  is  generally  reflex,  and  not  urfiemic.  Ke- 
flex vomiting,  as  a  rule,  is  best  treated  by  the  adminis- 
tration of  small  quantities  of  morphia  and  opium  ;  in  this 
case,  however,  opiates  cannot  be  administered  with  eafety* 
and  we  have  to  fall  back  on  less  reliable  remedies.  Drop 
doses  of  hydrocyanic  acid  in  a  tea-spoonful  of  water  every 
two  hoar&,  linseed  and  mustard  poultices  to  the  epigas- 
trium, and  iced  ApoUinaris  water,  will  be  found  perhaps  to 
give  most  relief.  In  acute  nephritis,  following  exposure 
to  cold,  which  is  attended  with  considerable  swelling  of  the 
kidney,  and  distension  of  the  capsule,  the  pain  is  often 
Tery  severe ;  when  this  is  the  case,  reUef  is  best  obtained 
by  enveloping  the  loins  in  a  linseed  poultice,  and  covering 
the  abdomen  with  flannels  wrung  out  in  hot  water,  and 
sprinkled  with  tincture  or  liniment  of  belladonna.  If  the 
pain  is  very  severe,  leeches  must  be  appUed  to  the  flanJt. 

So  long  as  the  urine  remains  scanty  and  dark  coloured, 
the  disease  must  be  considered  acute ;  when,  however,  tl)e 
urine  becomes  daily  more  abundant,  of  lighter  colour,  and 
lower  speciflc  gravity,  even  though  it  still  contain  a  con- 
siderable amount  of  albumin,  then  the  period  of  decline  is 
reached,  and  our  treatment  must  be  modified  accordinglf* 
It  is  at  this  stage  that  iron  is  of  tlie  greatest  benefit  is 
preventing  any  furtlier  progress  of  the  anaemia  that  bw 
already  occurred  The  choice  of  the  ferruginous  prepara- 
tion must  depend  on  tlie  state  of  the  digestive  organs,  and 
at  flrst  only  the  mildest  can  be  borne.  Griffith's  mixtnrei 
the  Mist.  Ferri  Co.  of  the  Pharmacopoeia,  or  the  Misi* 
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c.  Salind  of  the  London  Hospital,  which  latter  con- 

10  grains  of  ammonio- citrate  of  iron,  and  15  grains 

of  citrate  of  potash,  usually  agree  best  at  first.     As  soon 

howcvor,  as  the  patient  can  take  the  stronger  preparatione, 

mU  as  the  perchloride,  the  better. 

It  will  be  observed,  that  I  have  as  yet  said  natliing 
with  regard   to   special   remedies   advised  in    acute   nc- 
pbritis,  such  as  fuschino,  tannin,  tonnata  of  soda,  etc. ; 
these  drugs,    which    are   much   employed  in   Germany, 
ire  however   httle   resorted  to   in   this   country.      They 
Ao  doubt,  when  administered  in  sufficient  doses,  dimin- 
ttb  tlie  amount  of   albumin   in   the  urine,  but   that  is 
not  A  matter  of  immediate  importance  in  acute  nephritis, 
our  great  object  being  to  subdue  the  inflammation,  and 
provide  for  the  elimination  of  the  urinary  constitaents. 
U  employed  at  all,  they  may  be  of  service  in  sub-acuto 
iiephritis,  or  when  the  acute  inflammation  passes  into  the 
clironic  stage,  and  when  it  may  be  necesanry  to  check  the 
drain  on  the  system,  caused  by  the  long- continued  with- 
drawal of  albumin,  but  even  tbeu  I  think  perchloride  of 
iron  anawers  the  purpose  better.     The  only  special  remedy 
it  will  be  found   necessary  to  employ,   is   in   the   case 
of  acute  malarial  ncpliritis :    "Nothing,"  says  Professor 
Atkinson  (op.  ci£.),  **  can  be  expected  to  control  the  hyper- 
emia that  docs  not  bring  the  impaludism  under  subjection/' 
lor  iliifl  purpose,  quinine  in  large  doses  muBt  be  given,  till 
•11  symptoms  of  malarial  cachexia  imve  disappeared. 

As  already  stated,  the  employment  of  powerful  hydra- 
gogne  purgatives  or  active  diaphoresis,  should  be  avoided 
daring  the  progress  of  acute  nephritis,  a  similar  caution 
mast  also  be  directed  against  the  use  of  stimulating  or 
irritating  diuretics  ;  nor  should  iron  in  any  form  be  given 
till  the  acute  stage  subsides,  whilst  no  practitioner  would 
think  of  admiaiatering  opium  at  any  stage  of  nephritis. 
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Should  it  be  necessary  to  relieve  paic^  chloral  by 
can  bo   safely  administcredt   indeed,   Bome   prefer  it 
chloroform  for  the  control  of  urtemic  convulsions. 

AVhen  the  stage  of  convalescence  is  reached,  the  patie 
must  not  be  lost  sight  of  too  soon,  for  long  after  he  appeal 
to  have  regained  hia  usual  health,  traces  of  albumin  wil 
be  found  in  the  urine,  especially  after  exercise,  food,  d 
exposure  to  cold.  Besides  a  relapse  has  to  be  guard! 
against,  and  as  this  takes  generally  tlic  insidions  form  ( 
sub-acute  nephritis,  considerable  mischief  may  occnr  bl 
fore  it  is  detected.  The  urine,  therefore,  should  be  fri 
quontly  examined,  and  if  the  albumin,  however  BmaU4 
trace,  is  persistent,  the  patient  must  be  kept  under  cloa 
medical  supervision.  It  is  at  this  stage  that  the 
tion  of  an  absolute  milk  diet  for  some  weeks,  or  evi 
months,  may  be  employed  with  the  greatest  success, 
patients  losing  their  albuminuria  almost  as  soon  as  pU< 
upon  it.  The  directions  for  carrying  out  the  milk 
will  be  entered  upon  more  fully  when  we  speak  of  it  h 
reference  to  the  treatment  of  chronic  tubal  nepbritil 
The  patient  should  persist  in  the  use  of  iron  tonics,  till  tb 
anaemia  has  quite  disappeared.  Cold  shonld  be  guarda 
against  by  wearing  flannel,  and  by  avoiding  exposnrt 
Convalescence  is  greatly  aided  by  a  temporary  residence  i 
a  warm  but  bracing  atmosphere,  with  dry  sub-soil.  1 
England  the  best  places  are  Folkestone,  originally  reoot 
mended  by  Dr.  Bright  for  tliis  purpose,  Clevcdon,  ClifWl 
and  Wcston-Huper-Mare.  The  latter  places  enjoy 
equable  bracing  air,  well  sheltered,  and  a  dry  sub-tf 
of  limestone  rock. 

Ckrottic  tubal  nephritu,  wliich  may  be  a  continuation 
an   acute  nephritis,  or  may  arise  insidiously  in   a  s<3 
acute  form,  requires  but  little  modification  from  the  abd 
described  method  of  treatment.      Durbg  the  developm 
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of  the  diflease,  or  in  its  oxacerbationB,  -when  the  urine  is 
BCADty  aud  highly  albuminous,  the  patient  must  he  kept  ia 
bed.  Aa,  however,  uremic  symptoms  are  not  developed  in 
thin  difi«aee,  till  it  has  progreesed  and  entered  upon  the 
aU^  of  contraction,  there  is  not  the  same  necessity  for  an 
ibsolute  non*  nitrogenous  diet,  as  in  the  preceding  in- 
st&uce,  and  ihougli  large  quantities  of  milk  arc  not  advis- 
ftble.  so  long  as  the  uriue  is  highly  albuminous,  it  need  not 
be  entirely  cut  ofif,  but  may  bo  used  in  moderation.  For 
a  similar  reason  in  the  treatment  of  the  dropsy,  we  need 
not  ftiar  the  effects  of  withdrawing  water  from  the  blood 
to  too  ^eat  an  extent,  by  means  of  purgatives  aud  sweat- 
g,  as  in  acute  nephritic.  And  this  is  fortunate,  since 
dropsy  of  chronic  tubal  nephritis  is  genetally  more 
alt  to  got  rid  of,  than  in  the  acute  form.  Ordin- 
however,  it  is  sufficient  to  give  nightly,  till  the 
subsides,  the  pill  already  mentioned  (p.  265), 
i^d  during  the  day  a  mixture  containing  a  saline 
uperient,  such  as  sulphate  of  potash.  Digitalis,  too, 
IS  most  efficacious  in  this  form  of  dropsy,  since  by  in- 
creasiug  the  pressuro  in  the  renal  vessels,  it  acts  as  a 
diwet  diuretic.  Broom-tops,  too,  have  long  had  a  reputa- 
w)Q  as  a  diuretic,  and  should  form  an  ingredient  of  our 
P'Mcriptiou,  of  which  the  following  is  a  convenient  form. 
foUasffi  acetatis,  gr.  xv. ;  potassfe  sulphatis,  gr.  xxx. ; 
'iwjt.  digitahs,  niviii. ;  spiriti  juniperi,  i>i  xv. ;  decocti 
•oopurii,  ad  J  iss.  Three  or  four  times  daily.  The 
actioD  of  purgatives  and  diuretics  should  be  seoonded  by 
Pvoinoting  the  action  of  the  skin.  Most  authorities  are 
*€fW(l,  contrary  to  what  occurs  in  health,  that  sweating 
**  followed  by  an  increased  flow  of  urine,  the  hyperiemia 
^t  the  skin  relieving  that  of  the  kidneys.  For  this  purpose 
Uio  Vapour  bath  administered  as  directed  for  the  treatment 
^  Acute  renal  dropsy,  is  the  most  convenient.      After 
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fiwciLiiQg  has  been  established,  the  action  may  be  geutlt 
maintained  by  placing  hot  water  bottles  in  the  bed,  or 
warm  bran  bags  next  to  the  patient.  Pilocarpine  and 
jaborandi,  which  prove  so  serviceable  in  acnto  nephritis, 
are  not  equally  useful  in  chronic  reuol  dropsy,  since  owing 
to  the  difficulty  with  which  the  akin  can  be  got  to  act,  their 
administration  is  often  followed  by  headache,  and  Dvtn  by 
alarming  cerebral  symptoms,  and  pulmonary  compUcatiotis 
have  been  known  to  follow  their  use.  They  may  be  employed, 
however,  after  the  skin  has  been  got  to  act  by  means  of 
the  vapour  bath,  when  a  few  doses  of  infusion  of  jaborandi 
may  be  given  to  continue  the  diaphoresis.  If,  however,  in 
spite  of  this  treatment  the  dropsy  continues  to  increase,  or 
does  not  yield,  we  may  try  stronger  cathartics,  such  as 
compound  jalap  powder  or  elaterium,  but  we  must  always 
remember  the  risk  we  run  in  exciting  dangerous  diarrhoja, 
which  is  especially  likely  to  occur  in  patients  who  have 
already  suffered  from  repeated  attacks  of  dropsy.  Indeed, 
purgatives  in  any  form  must  be  carefully  administered  if 
there  is  a  tendency  to  spontaneous  diarrhoea.  Stimula- 
ting diuretics,  such  as  turtientiue,  copaiba,  or  the  Hke, 
are  naeful,  especially  when  the  dropsy  is  recurrent. 
Copaiba  may  be  given,  as  Dr.  Wilks  recommends,  in  the 
form  of  a  bolus^  or  enclosed  in  capsules,  by  this  means  its  _ 
nauseous  taste  is  disguised.  I 

Chronic  renal  dropsy  requires  to  be  relieved  by  pnnc-  " 
tore,  more  frequently  than  that  resulting  from  acute  nephri-     j 
tia.     As  it  is  advisable  to  make  as  few  wounds  as  posei-B 
ble,  Southey's  fine  canula  especially  made  for  this  purpose 
should  be  employed,  by  whicli  means  one  puncture,  or  at 
the  most  one  for  each  leg,  is  required.    The  canuln  should 
be  allowed  to  remain  in  for  about  five  or  six  hours,  during 
which  timo  a  considerable  amount  of  fluid  will  be  with- 
drawn.    Not  only  does  this  drainage  relieve  the  distended 
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BSties,  but  promotes  the  diuresis,  so  thai  alUiou^^h  ouly  i\ 
portion  of  the  fluid  is  withdraiwa  from  the  tissues  by  the 
puncture,  the  remainder  usually  disappears  iii  the  course 
of  a  day  or  so. 

Owing  to  the  readiness  with  which  inflammation  occurs 
in  the  cellular  tissue,  in  these  cases,  it  is  not  advis- 
able to  leave  the  drainage  tubes  longer  than  the  time 
mentioned,  even  tlien  it  will  sometimes  unfortunately 
occur.  The  risk,  however,  may  be  diminished  by  swabbing 
(he  skin,  Burrounding  the  puucture^  previously  with  some 
stimulating  application,  such  aa  tincture  of  benzoin,  and 
when  the  conula  is  withdrawn,  the  wound  should  bo  lightly 
covered  with  carbolized  tow  or  cotton  wool.  Tlie  pro- 
found anffimia  which  occurs  in  chronic  tubal  nephritis, 
calls  for  the  eai'ly  administration  of  iron.  At  first  whilst 
,tfae  urine  is  soauty,  the  citrates  and  tartrates  are  the  best 
parations,  which  can  be  administered  with  the  saline 
salts  of  the  same  acids.  Later,  with  a  freer  flow  of  urine, 
the  }>erchloride  may  bo  more  advantageously  employed, 
this  ma}*  be  f^iven  in  a  mixture  containing  liquor  ammonifle 
acetatis,  which  though  not  a  chemical,  is  an  elegant  and 
useful  combination.  Should  the  amoimt  of  albumin  passed 
y,  continue  excessive,  bo  as  to  constitute  a  severe 
n  on  the  system,  we  may  try  the  effect  of  doses  of 
hiue  or  taunatc  of  soda.  Fuschiue  in  one  to  tlireo  grain 
ses  doily,  has  been  favourably  reported  on  by  Bergeron, 
hman  and  Bamberger  for  this  imrpose,  and  tannafce  of 
a.  originally  suggested  by  Lewin,  has  also  been  fouttd 
serviceable.  However  that  may  be,  the  steady  administra- 
n  of  iron  must  not  be  superseded  by  these  drugs. 
"With  the  disappearance  of  the  dropsy,  and  with  a  more 
undant  discharge  of  urine,  wo  may  hope  that  the  renal 
eraemia  is  subaiding,  and  that  complete  recovery  is 
ble.    Even  after  the  process  has  continued  a  con* 
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fiiderable  time,  and  although  relapses  have  been  &equent, 
we  ncod  not  doBpair,  if  the  patient  will  aid  us  by  strictly 
obeying  our  hj'gienic  and  dietetic  instnictions.  He  must 
be  warmly  clad^  flannel  next  the  skin,  and  carefully  slielter 
himself  against  all  exposure  to  cold  and  damp,  that  is 
remain  in-doors  in  wet  weather,  or  during  the  prevalence 
of  cold,  especially  Easterly,  winds.  He  should  not  be  i>er- 
mitted  to  fatigne  himself,  but  should  avoid  long  walks, 
long  railway  journeys,  fatigtiiiig  business,  or  anything 
likely  to  depress  his  bodily  or  mental  powers.  If  possi- 
ble, he  should  fix  his  residence  for  Bome  time  in  a  worm 
climate  with  a  dry  sub-soil.  Voyages  to  the  Tropics  have 
been  recommended  for  such  cases,  but  as  it  is  difficult  to 
regulate  the  diet  on  hoard  ship  satisfactorily,  I  think 
he  is  likely  to  find  there  is  more  comfort  and  safety 
in  a  well  regulated,  furnished  residence  at  a  liealth 
resort,  of  which  in  England,  Folkestone,  Bournemouth, 
Clevedon,  Clifton,  AVeaton-super-Mare,  Tenby,  stand  in 
the  first  rank  for  this  purpose.  The  diet  must  be  light, 
at  first  chiefiy  farinacuouK,  but  if  the  albuminuria  remains 
persistent,  even  though  the  general  health  has  improved, 
an  absoiute  milk  diet  should  he  gradually  enforced.  Tins 
diet  though  of  littlo  use,  indeed  I  have  in  one  case  found  it 
positively  do  harm  during  the  early  period  of  the  disease, 
is  most  advantageously  employed  during  the  subsidence 
of  the  disease.  Dr.  George  Johnson  {Brit,  Med.  Journal^ 
Aug.  16,  1884)  relates  the  case  of  a  gentleman,  who  after 
having  suffered  from  the  disease  a  couEiiderablc  number  of 
years,  adopted  a  milk  diet  for  a  considerable  period,  taking 
half  a  pint  every  two  hours,  and  iiltimntely  recovered. 
Dr.  Embleton  of  Bournemouth  has  sent  me  the  notes  of  a 
case  we  saw  together  last  year,  in  which  after  a  continu- 
ance of  a  milk  diet  for  nine  months,  after  the  disease  had 
existed  for  two  years,  the  albumin  almost  entirely  dis 
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appeju-ed.      Both  Dr.  JgLnsou   aud  Dr.  Emblefcon  have 
noted  the  remarkable  fact,  that  if  any  ingredient,  how- 
r  innocent,  such  as  arrowroot,  or  sugar,  was  added  to 
milk,    there  was  an    increase   of  the  albuminuria. 
Dr.  Embleton,  however,  found  that  some  of  the  milk  may 
l>e  taken  as  curds  and  whey.     It  is  usual  to  begin  with 
sldm  milk,  not  that  there  is  any  special  virtue  in  it,  but 
ItiAt  nuskimmcd  milk  taken  in   largo  quantities,  is  apt 
to  make  the  patients  bilious,  till  they  get  accustomed  to 
tbo  diet.      After    a    time    they  may  gradually  replace 
the  skimmed  with  uuykimmed  milk.     Dr.  Embleton  has 
Mticwl  that  palpitation  of  the  heart  sometimes  occurs 
dttring  tlie  continuance  of  this  diet,  which  he  thinks  may  be 
etQBed  by  the  action  of  the  potasHium  salts,  which  are  par- 
ticnUrly  abundant  in  milk,  and  he  advises  the  administra- 
tion of  some  mineral  water,  rich  in  other  bases,  to  correct 
ikii  excess.     The  milk  diet  has  no  injurious  effect  on  the 
general  health,  and  can  be  continued  for  months,  and  even 
yeus  if  necessary,  the  patient  gaining  in  flesh  the  while. 
Althongh   the  absolute  milk  treatment  should  never  be 
omitted  when  the  albuminuria  is  persistent,  still  there  are 
many  cases  which  get  well  without  the  necessity  for  em- 
1 ' -'ng  such  a  rigorous  measure,  whilst  again   there  are 
in.  r  patients  who  have  not  the  fortitude  to  persevere  with 
it.    lo  theae  cases,  good  results  may  be  obtained  by  keep- 
ing the  patient  on  a  hght  and  simple  dietary,  which  should 
oe  almost  '*  vegetarian."    The  following  table  will  indicate 
^6  kind  of  dishes  the  invaUd  may  order. 

BnxAKFAST. — Cocoa  and  milk,  or  bread  and  milk;  toast; 
dashers  of  bacon  toasted  (fat  only) ;  boiled  fish  with  rice ; 
^rdines ;  boiled  rioe  with  a  Uttle  sugar,  jam,  or  stewed 
^iiit ;  boiled  tomatoes ;  fresh  fruit  such  as  grapes, 
strawberries,  cherries,  and  oranges,  or  a  soft  ripe  pear. 
l^cjtcH  OK  SuppcB. — A  basin  of  arrowroot,  flavoured  with 
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a  iablo-spoonful  of  Marsala  or  sweet  sherry ;  bread  and 
butter  pudding ;  also  varic^ties  of  tapioca,  saf^o,  rice,  and 
custard  paddings.  Dinner. — Vegetable  soups,  like  croate 
au  pot ;  or  milk  soups,  like  St.  GcrmaLne ;  all  kinds  of 
boiled  fish,  with  good  melted  butter,  but  no  added  sauce ; 
boiled  calf  s  head,  or  knuckle  of  veal  ^ith  bacon ;  boiled 
neck  of  mutton ;  sweetbreads ;  stewed  calf  s  or  pig's  feet ; 
well  kept  and  tender  game,  suoli  as  grouse,  pheasant, 
partridge,  snipe,  plover,  or  -woodcock,  may  be  permitted 
occasionally  as  a  change.  Vegetables  of  all  kinds  may  ba 
used  except  those  of  the  leguminous  order.  It  makes  a 
pleasant  variety  in  a  limited  dietary  to  have  one  good 
vegetable  served  by  itself,  French  fashion,  at  dinner.  No 
cheese  in  any  form  is  to  bo  permitted,  instead  wator-cress 
with  slice  of  bread  and  butter,  or  a  little  plain  ilressed 
salad,  or  laver.  For  the  sweets,  any  simple  kind  of  boiled 
or  baked  farinaceous  pudding  with  stewed  fruits,  care 
being  taken  that  the  eggs  nsed  in  their  preparation  should 
l)e  limited,  and  only  the  yolks  employed.  Dessert. — 
Grapes,  oranges,  strawberries,  cherries,  pears  if  tender 
and  of  good  quality.  Apples,  nuts,  pineapples,  etc.,  not 
advisable. 

The  patient  shonld  abstain  completely  from  alcohol,  tea 

and  coffee.   Should,  however,  the  digestion  be  very  feeble,  a 

table-siK)onful  of  Marsala  in  a  wine-glass  of  water  may  be 

taken  at  dinner  to  stimulate  the  secretion  of  the  gastric  juice, 

or  in  a  basin  of  arrowroot  before  going  to  bed.     Eggs  and 

cheese  should  be  avoided,  since  it  has  been  shown  that  ogg 

albnmiu  and  casein,  oven  in  some  healthy  persons,  pass 

more  readily  through  the  renal  vessels,  than  does   serum 

Iq.     The   meal   hours  should  be  regular,  and  tlic 

tld  be  encouraged  to  rest  for  an  hour  or  so 

'nod.     The  amount  of  food  taken  should  be 

actual  requirements  of  the  body,  and  the 
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pftb'eut  iibould  always  stop  for  bLoH  of  repletion,  indeed 
he  should  leave  the  table  with  his  appetite  appeased,  but 
not  satisfied.  The  importance  of  regulatinf;  the  quantity 
of  the  food,  and  not  over-loading  the  digestive  organs,  is  in 
my  estimation ,  greater  even  than  rigidly  sapervisiug  the 
qnality. 

If  the  patient  remauis  free  from  relapses,  and  will  con- 
NOt  to  follow  the  plan  above  indicated,  adopting  an  abso- 
lute milk  diet,  if  the  modified  prove  insufficient,  we  may 
■^Te  good  hopes  for  his  recovery,  even  if  the  albuminnria 
^fefi  lasted  some  yeara.  Dr.  Johnson's  patient  reci>vered 
^Bder  the  absolute  milk  treatment,  after  the  disease  had,  I 
^Blieve,  existed  for  more  than  seven  years.  In  a  case 
irliich  came  recently  mider  my  care  after  the  disease  had 
^Bftted  for  two  years  before  my  seeing  liim,  five  months 
^Wherenco  to  the  modified  system  of  diet,  as  sketched  above, 
^ted  him.  If,  however,  relapses  are  frequent,  nnd  the 
P^ent  will  not,  or  cannot,  take  sufficient  care  of  himself, 
Jbe  disease,  unless  cut  short  by  some  intercurrent  affec- 
^k,  will  progress  to  the  next  stage  that  of  atrophy  and 
^btraction.  Tlie  treatment  of  which  being  practically 
Vft  same  aa  for  the  granular  condition  of  tlie  kidney, 
**isiiig  from  chronic  interstitial  uephritiB,  will  bo  most 
^kv^uiently  considered  together  in  the  next  paragraph. 
^mriirvnic  interstitial  vrpkriiis. — In  granular  kidney  re- 
sulting from  chronic  interstitial  nephritis,  wo  meet  with 
t»o  well  marked  clinical  conditions.  In  the  first,  cardio- 
^cular  changes,  pulse  of  high  teueiou,  and  hypertrophy 
>f  the  left  ventricle,  precede,  or  simultaneously  accompany 
^e  renal  affection.  In  the  other  condition,  the  renal  dis- 
order is  observed  some  time  before  tlie  cardio-vascular 
shaDges  are  noticed.  Of  the  two  conditions  the  first  is 
cnarkedly  characteristic  of  the  small  red  granular  kidney, 
hud  confirmB  the  view  expressed  by   Sir  W.   Qull  and 
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Dr.  Sutton,  that  this  form  of  renal  disorder  is  the  outcome 
of  a  general  primary  constitutional  condition  ;  the  second 
always  indicates  some  preceding  disorder  of  the  orinaEy 
passages,  such  as  long-continued  pyelitis,  cystitis,  or 
chronic  tubal  nephritis.  The  chief  therapeutic  indioations 
in  both  conditions  are,  however,  the  same,  viz.,  to  diminish 
as  much  as  possible  the  vascular  tension,  and  to  rostraia 
the  hyperplasia  of  the  renal  conucctivo  tissue.  The  first 
indication  is  best  fulfilled  by  insistauce  on  an  abstemious 
diet  and  rest.  The  ordinary  diet  should  be  the  same  as  that-  _ 
recommended  for  chronic  tubal  nephritis,  but  should  ther9^ 
be  symptoms  of  extreme  elevation  of  the  blood  iiressiure  in. 
the  aortic  system,  the  patient  ought  to  be  kept  for  a  time 
on  an  absolute  milk  diet.  Best  must  be  resolutely  in- 
sisted on.  Nothing  aggravates  the  condition  so  much  as 
undue  exertion.  This  is  one  reason,  why  this  class  of 
patient  generally  improves  so  greatly  when  they  comeun-  fl 
der  the  care  of  the  physician,  because  tlien  for  a  time  they 
may  be  persuaded  to  give  up  their  usual  avocations.  In  a 
chronic  disease  like  this,  it  is  impossible  to  enforce  abso- 
lute continuous  rest,  life  would  not  be  worth  having  on 
such  terms,  but  life  may  not  only  be  prolonged,  but  indeed 
fairly  enjoyable  if  certain  conditions  are  complied  with.  For 
instance,  when  the  patient  first  comes  under  observation, 
or  during  ait  exacerbation  of  the  disease,  if  ho  will  consent 
to  remain  in  bed,  and  keep  on  low  diet  for  a  few  days,  he 
may  bo  permitted,  if  free  from  palpitation,  giddiness,  or 
oppression  of  broailung,  at  the  end  of  that  time  to  move 
about  his  room  a  little,  and  aftenvards  if  there  be  no  recur- 
rence of  the  urgent  symptoms  to  go  out,  and  by  degrees 
resume  his  general  avocations,  though  ho  will  do  wisely  to 
limit  these  ns  much  as  possible.  If  wealthy  he  should 
retire  &om  buaiuess,  and  all  exciting  pursuits,  if  poor  he 
should  be  content  to  earn   less   wages,  by  undertaking 
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iter  engagements,  or  doing  less  work.  Ho  should  re- 
near  his  place  of  business  to  avoid  the  fatigue  of  the 
iming  and  evening  journey,  by  omnibus^  cnb  or  railt  to 
from  the  city.  If  possible  the  bedroom  should  hs  on 
ground  floor,  at  all  events  the  necessity  for  mounting 
Ili^ktB  of  bteps,  or  ascending  even  moderate  heights  is  to 
lie  RToided,  and  above  all  things  the  patient  should  be 
rVkmed  against  hurry  of  any  kind.  By  enforcing  such 
^ngul&tions  we  shield  the  patient  fram  sudden  and  extreme 
jlltvatioQs  of  the  aortic  blood  pressure,  which  not  only 
[Itndto  aggravate  the  renal  disorder,  but  are  also  higlily 
reus  owing  to  the  degenerated  condition  of  the  arteries 
'fttt  generally  exists.  A  littlo  gentle  exercise  at  a  slow 
Ptoe  on  the  level  should  not  be  forbidden,  if  the  patient 
^  no  business  engagements  to  fatigue  him,  otherwise 
Uiose  will  be  sufiicieut. 

With  regard  to  therapeutic  treatment,  nitro -glycerine 
iis  been  recommended  for  the  relief  of  the  arterial  ten- 
sion. It  is  undoubtedly  serviceable  in  cases  where  there 
is  on  exacerbation  of  tlie  disease,  especially  when  attended 
▼ith  dyspnojft  (renal  asthma).  Iodide  of  potassium  also  has 
a  powerful  inllucncc  in  diminishing  cardiac  action,  and  as  it 
also  tends  to  restrain  the  hyperplasia  of  the  renal  organs, 
it  should  form  the  basis  of  our  treatment.  I  agree  with 
Bariels,  that  in  motlorato  doses  (5-10  grains)  thrice  daily, 
it  can  be  administ^ired  for  montlis  without  any  prejudicial 
effect.  In  order  to  act  on  the  connective  tissue,  minute 
doses  of  bichloride  of  mercury  (-^  grain)  may  bo  given 
with  the  iodide.  As  however,  patients  with  granular  kid- 
neys are  extremely  susceptible  to  tlio  action  of  mercury,  it 
must  be  carefully'  watched,  and  its  administration  sys- 
tematically interrupted.  Bfirtholow  (.Wrr  Yorfc  Medical 
Heroniy  June  28th,  1884.)  has  recently  recommended  in 
placo  of  mercury,  the  double  chloride  of  gold  and  sodium 
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grain)   as  Laving  the  same  effect.      I  have  bvi  no 
experience  of  the  drug  as  yet,  but  should  it  possess  the 
advantage   of    the  bichloride  without   its  drawback,  ire 
ought  to  be  deeply  indebted  for  the  suggestion.     Greit 
attention  should  be  paid  to  the  acUon  of  the  bowels,  since 
arterial  tension  always  rises  when  they  are  constipated; 
whilBt   owiug   to   the   degenerated  condition  of  arteriei, 
cerebral  hiemorrhage  may  be  induced  by  the  straining 
caused  by  a  hard  motion.      For  this  purpose  a  dose  of 
some  aperient  mineral  water,  Fullna,  liiinvudi  Jauos,  etc., 
taken  before  breakfast  is  the  best.      For  the  relief  of  com- 
plications special  treatment  is  required.      C>f  these,  the 
chronic  uraemic  symptoms  arc  the  most  troublesome.    The 
muscular  twitchings  and  troublesome  itching  of  tlie  skin 
may  be  controlled  by  chloral,  and  by  paying  particular  «t- 
tention  to  the  state  of  the  skin  and  bowels.   As  neither  hot 
vapour  or  air  baths  are  ad\isable  in  this  form  of  renal  ihs- 
case,  owiug  to  the  preliminary  state  of  arterial  tension 
they  iuduco,  prior  to  sweating/some  other  moans  of  acting 
on  the  skin  must  be  devised,  and  the  best  are  either  tepid 
douches  of  sea-water  (sea-salt)  or  the  cold  pack.     I  prefer 
the  former,  and  patients  have  expressed  themselves  most 
grateful  for  the  relief  afforded  by  it.     If  possible  the  tem- 
perature should  be  regulated,  beginning  at  about  90*  F., 
and  faJliug  to  about  16"  F.    The  saUuo  solution  powerfully 
stimulates  the  skin,  whilst  the  douche  acts,  I  fancy,  as  a 
kind    of    gentle   massage.       Unemic   vomiting    may  be 
often  checked  by  the  application  of  a  cold  compress  acrosa 
tho  abdomen,  ot*  a  small  mustard  plaster  to  Uie  pit  of  the 
stomach   over-night.     If  urgent  an  effervescing  draught 
containing  two  minims  of  hydrocyanic  acid  will  oft^n  give 
relief.     Uramio  headache  is  often  stopped  by  the  adminis- 
tration  of  twenty  drops  of  ddute  nitric  acid  in   water. 
Ursemic  asthma  is  best  treated  with  nitro-glycerino,  at  tha 
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t  of  the  paroxysms.  Tho  onset  of  these,  as  of  all 
mio  symptom»,  poluts  to  tho  necessity  of  free  action  of 
bowels,  And  if  not  contra-indicated,  a  grain  of  calomel 
llowed  by  a  saline  aperient  is  the  best  agent,  since  it 
produces  copious  bilious  stools,  and  thus  affords  consider- 
able relief  to  the  system.  If  calomel  cannot  be  borne,  then 
a  cnfficieut  dose  of  sulphate  of  magnesia  must  be  given. 
Albamiuaric  retinitis  must  be  treated  on  general  principles. 
I  have  found  that  tlic  administration  of  small  quantities  of 
mercury  are  most  useful  in  restraining  its  coarse,  and 
even  of  repairing  the  damage  already  done.  An  out- 
patient at  tho  London  Hospital,  who  had  previously  been 
under  treatment  at  Moorfields  for  six  mouths,  taking 
during  that  time  large  doses  of  iodide  of  potassium,  re- 
covered, m  three  weeks,  under  the  administration  of  one 
grain  of  grey  powder  twice  a  day,  so  far  as  to  be  able  to 
walk  to  tho  hospital  uuaided,  whereas  when  he  first  came 
he  had  to  be  led  by  an  attendant. 
With  regard  to  the  formidable  hflBmorrhages  that  occur 
the  course  of  this  disease,  our  treatment  must  be  regu- 
by  tho  imminent  danger  they  present.  If  the 
hraiorrbage  occur  from  a  cerebral  vessel,  and  the  pulse  is 
tense,  and  the  heart's  action  energetic,  we  ought  not  to 
aitate,  but  bleed  promptly.  If  on  the  other  hand,  tho 
ptnre  occurs  in  a  later  stage  of  the  disease,  when  the 
heart's  action  has  become  feeble,  and  tho  tension  in  the 
aortic  system  has  fuilon,  and  the  lesion  is  caused  not  by 
the  distension  of  the  vessel,  but  by  its  degenerated 
condition,  then  no  good  will  be  obtained  by  venesection. 
In  this  case  tlie  head  should  be  kept  well  raised,  ice  blad* 
ders  applied,  and  a  sharply  acting  aperient  given  by  the 
mouth.  In  "  pulmonary  apoplexy  "  the  rule  should  be  to 
bleed  on  tho  first  onset  of  the  symptoms  if  tlie  pulse  is 
incompressible.     In  epistaxis  the  danger  is  not  so  immin- 
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ent.    We  may  begin  with  milder  measures,  sach  as  keep- 
iDg  the  patient  in  an  horizontal  position,  plugging  the  nos- 
trils, application  of  iee  bags  over  .the  region  of  the  heart, 
the  administration  of  gaUie  acid,  and  if  these  mcona  ite 
not  sufficient,  then  the  application  of  a  few  leeches ;  thesa 
latter  are  most  advantageously  appUed  round  the  luins. 
In  cases  of  severe  epistaxia  which  resist  every  measure, 
Dr.  Dienlafoy  {Oaz.  Hehdom.,  Jan.   18th,  1884)  recom- 
mends transfusion  of  blood,  beheving  that  the  injection  of 
noniiul  blood  acta  as  an  hiemastatio  by  restoring  the  com- 
position of  tliQ  impaired  blood,  and  he  relates  a  cas«  in 
which  repeated  attacks  of  hffimon*hage  were  alone  arrested 
by  the  injection  of  120  grms.  of  healthy  blood.     H»mo^ 
rhagCB  from  other  mucous  surfaces  are  to  be  treated 
in  the   same  manner  as  epistaxis.      AVhcn  hemorrhage 
has  once  occurred,  it  is  an  additional  reason  for  enforcing 
rest  and  a  spare  dietary.      In  the  early  .stage  and  during 
the  progress  of  the  disease,  botli  digitalis  and  iron  are 
contra-indicated,  owing  to  their  increasing  the  tension  in 
the  aortic  system.      In  the  later  stage,  however,  when  the 
heart  begias  to  Hag,   and   there   is  a  tendency   towards 
dropsy,  and  there  is  much  debility  and  amemia,  both  may 
be  required.      Opium  should  never  be  administered,  since 
even  extremely  minute  doses  have  been  known  to  induce 
fatal  coma.      The  only  exception  to  this  rigid  cxclnsion, 
seems  to  be  the  simple  atrophic  kidney  of  old  age,  in  which 
opium  seems  to  be  better  borne  than  when  the  kidney  ia 
contracted  by   proccdiug  iuliammatory  changes.       And 
even  here  the  administration  of  such  preparations  as  bi- 
meconate  of  morphia  or  nepenthe  is  preferable  to  opium 
or  morx>hia.     A  few  drops  at  bcd-timo  of  these  prepara- 
tions,  will   often   be   found    advantageous    to   allay  the 
annoyance  caused  by  the  frequent  nocturnal  micturition 
old  people  suifer  bo  much  from. 
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Patients  with  granular  kidneys  mnst  be  carefully 
sheltered  from  all  atmospheric  vicissitudes.  They  should 
be  clothed  with  flannel,  their  residence  should  be  as 
sheltered  as  possible,  and  all  damp  removed  by  carefdl 
attention  to  tlie  sub-soil  drainage.  Those  who  can  afford 
it  should  live  always  in  a  warm  genial'climate,  with  plenty 
of  Bonlight. 
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CHAPTER    rv. 
SuppcB&TrvB     Inflammations     hk     the    Kidney,    Pelvis, 

UbETEBS,    AXD    SuBROtTNDINO    TlSSVES. 

72.  Classification. — Suppurative  inflamtuatious  of  the 
kiduey  ditfer  from  the  diffuse  form,  we  have  considered 
in  the  preceding  chapter,  by  the  development  of  pus,  and 
by  their  being  always  eccondary  to  Bome  exciting  cause, 
such  as  impacted  calculi,  suppurative  disease  of  the  lower 
urinary  passages,  micro-organisms,  etc.,  whilst  both  kid- 
neys are  not  always  affected.  They  have  been  aptly 
grouped  by  Dr.  Lindsay  Steven,  into  four  classes,  whose 
classification,  with  some  shght  verbal  modification,  is  here 
adopted,  viz  : — 


Class  I.  la  vrhioh  tbo  leptio  material  i§  carried  to  the  kidnej  by 
moana  of  the  blood.    Metastatic  abscaui. 

a.  The  abiceaiee  are  small,  multiple  and  symmetrical,  ai  ia  pyftmia. 

b.  The  abBccsa  ia  largo,  may  be  confined  to  one  side,  aa  aomctimea 

occurs  ID  ulcerative  endocard\U$. 

Class  !I.  In  wliicb  the  aupparation  originates  in  dtaeaso  or  injury  of 
the  lower  urinary  paaaaR-ca  aa  from  pyelitis,  cyWifij,  etc. 
a.  The  abeoess  is  large,  pyo'tx^phrosis,  may  resalt  from  impaction  of 
calculi  or  foreign  bodies  in  the  pelvis  of  tlio  kidney,  or  from  injury* 
or  anppnniiivodiacaao  of  the  lower  nrinary  tract,  with  obstruotioD. 
h.  Thr  abflccsaea  are  miliary  and  multiple,  pyelo-nephrosit,  ao  cailed 
*'  surgical  kidney,"  in  which  the  infectiire  rirua  haa  gained  access 
to  the  organ,  either  by  the  urinary  tu bales,  or  the  lymphalica. 

Class  111,  In  whiuU  tbeinfectiTg  material  is  brought  oiLhor  by  the 
blond,  or  by  the  lymphatics,  or  by  coDti^uliy,  but  is  confined  to 
parts  immediaU'ly  aurroondin^  the  kidney,  peri-tuphritis. 

Class  IV.  In  which  the  inflammation  is  set  up  by  some  apedfic  con* 
dition,  as  io  tubercular  durtfoss,  etc. 


Py^UIC  AfiSCSBSBS. 
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Class  I.     Metastatic  Abscesses  of  the  Eidxet. 


73.  Pyaemlc  abscesses  of  tbe  kidney  aro  usually 
extremely  numeroiiBj  and  are  more  abundant  in  the  cortex 
than  in  any  other  portion  of  the  orgnu ;  they  nearly  always 
affect  both  kidneys.  They  present  to  the  naked  eye  the 
appearance  of  small  yenowiRh-whitc  patches,  often  some- 
what pyramidal  in  form  ;  and  surrounded  by  a  zone  of  in- 
tense hypera?mia.  Tliis  serves  to  distinguish  them  from 
the  multiple  miliary  abscesses  of  pyclo-nophrosis,  in  which 
the  zone  is  not  present  in  the  same  degree  of  intensity. 
According  to  Dr.  Steven,  if  a  section  of  the  tissue  con- 
taining the  abscess  bo  examined,  the  walls  of  the  abscess 
wiE  be  found  ragged,  and  composed  of  round  cells  mingled 
with  red  corpuscles,  whilst  the  tubular  structure  is  intil- 
trated  with  inttummatory  cells.  Occasionally  the  tubu3ca 
have  a  glassy  homogeneous  appearance,  snggeatin^g  the 
**  coagulation  necrosis  "  of  Weigert ;  whilst  in  the  walls  of 
the  abscess,  and  between  the  tubules,  the  capillaries  aro 
often  seen  engorged.  Micro-organisms  are  invariably 
found  in  these  abscesses,  and  it  is  to  them  that  the  in- 
fective properties  of  the  embolus  arc  due ;  a  point  which 
distinguishes  them  from  non-infective  infarcts,  derived  from 
aneurisms,  etc.  Pyeemic  abscesses  of  the  kidney  may  occur 
during  tlio  progress  of  any  iufectivo  disease,  though  as  it 
was  shown  by  the  Committee  reporting  to  the  Pathological 
Society  on  the  nature  and  causes  of  pyemia,  septicieniia, 
etc.,  tliey  are  less  frequent  than  in  the  lungs  or  Uvor ; 
they  aro  especially  observed,  however,  in  connection 
with  ulcerative  endocarditis.  The  symptoms  Uiey  give 
rise  to  are  those  general  to  pya>mia,  viz.,  rigors,  icteric 
tint  of  skin,  and  prostration,  whilst  the  fact  of  the  kidneys 
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being  implicated  may  escape  observation.    In  some  ca^e^ 
liowevcr,  there  may  be  pnin  in  the  renal  region  aggrava-t^  i 
by  pressure,   and   the   urine  may  become   scanty,  diViV 
coloured,  and  lUbuminous,  whilst  epithelial  and  gronal 
casts  mako  their  appearance,  occasionslly  the  cast  is  slcx 
ded  with  pu9  cells,  which  display  the  characteristic  reactl 
with  acetic  acid.      The  urine  is  generally  acid,  a  couditi 
which  serves  to  distinguish  pyiemio  abscess  from  pyelo- 
nephritis, which  is  alkaline. 

74.  Large  Pjrsmic  Abscess  ol'  the  kidney  is  of  ran 
occurrence,  it  occasionally  happens,  however,  tlmt  a  largei- 
embolus  tliau  usual  is  detached,  of  sufficient  size  to  blocic 
one  of  the  larger  renal  arteries.    In  these  cases,  howerer, 
necrosis  rather  than  jjurulent  destruction  is  generally  ihe 
result.     Thus  in  a  case,  recorded  by  Bartels,  of  a  boy  eight 
years  old,  the  left  kidney  was  completely  necrosed  Irom 
an  extensive  embohsm  cautted  by  large  thrombus  masses 
existing  in  the  loft  ventricle  of  the  heart.     If,  howevcTf 
the  embolism  is  infective,  as  in 'ulcerative  endocarditis,  it 
will  give  rise  to   abscess  instead   of  necrosis.     Thus  in 
a   case  related  by   Vogel,  the  whole  of  one  kidney  was 
destroyed  by   suppuration,   without   any   other  anomaly 
being  found  iu  the  uropoetic  system.     Maier  also  records  a 
case   in  which  it  was  noted  tlmt  a  large   embolus  had 
plugged  the  right  renal  artery,  leading  to  the  formation  of 
a  large  renal  abscess,  in  which  numerous  bacteria  were 
discovered.    Ko    special  treatment  is  called    for    when 
pytemic  abscesses,  either  large  or  small,  form  iu  the  kid- 
neys, it  is   the  general   septic   condition   that   must  be 
combatted.    The  strength  must  be  supported  by  beef  tea 
and  stimulanls,  whilst  antiseptic  medicines,  such  as  qui- 
nine,  boracic  acid,  sulpho-corbolates,  etc.,  t-hould  bo  ad- 
ministered. 


Class  II.     Pveutis  and  Pvo-nephbosis. 


.      com 

w 
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S^^mptozns. — Inflamiuiition  of  tlio  mucous  mom- 

of  tbn'  pelvis  of  the  kitluey  is  termed  pijelitU,   Should, 

however,  the  ureter  of  the  affected  kiduey  become  blocked 

so  that  the  discharge  of  uriuo  ia  prevented,  a  cotlcction  of 

puruleat  fluid  mixed  with  secreted  urine,  takes  place  above 

the  obstrucUou,  greatly  disteudiug  the  pelvis  of  the  affected 

kidney,  and  forming,  more  or  less,  a  palpable  tumour,  tliia 

condition  is  spokcu  of  as  pyo-nfphrosU,     The  change  in 

character  of  the  urijie  is  the  loading  symptom.     lu 

Giirly  stage,  the  urine  ia   generally  acid,  and  varies 

but  little   in  qmiutity  aud   spociiic  gravity,  it  is,   how- 

rcr,  turbid,   aud   on   btaudiii^'.  yields  an  abundant  hedi- 

icnt,   consiisting   of  epithehal   cells,   pus   globules,    tind 

in  acute  cases,  or  those  associated  with  renal  calculus, 

blood  corpuscles.     At  this  stage  it  is  possible  to  make  out 

^^by  microscopic  examination,  the  characteristic  cpitheUum 

^BeilB  of  the  renal  pelvis.    These  are  (tig.  15.  p.  130)  spiudle- 

^Bbapedy   caudate,   aud   laminated,  aud  are  usually  more 

^BwoUeu  than  normal,  a  eonditiuu  which  diutiuguishcB  tliem 

from  somewhat  similar  cells  from  otlier  portions  of  the 

gonito-uriuary  tract.     As  the  quantity  of  pus  increases  with 

the  progress  of  the  disease,  this  oharucteristic  epithcHum  is 

it  sight  of.     The  urine  contains  albumin,  which  however, 

dess  there  is  co-existent  kidney  disease,  is  derived  from 

10  pus  and  the  blood,  when  that  element  is  present.     In 

Id  stjintling  cases,  especially  in  those  in  wliich  the  disease 

iuated  in  tlie  mucous  membrane  of  the  lower  urinary 

rgans,  aud  has  crept  upwards,  the  urine  may  become  am- 

Loniacal.     This  alknlinc  condition  of  the  urine  dissolves 

10  puB  corpuscles,  aud  they  are  no  longer  deposited  in  a 

rcamy  layer,  but  the  whole  urine  becomes  opac^uo  and 
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riscoas,  'nrUilst  abundant  crystals  of  ammonium-iijagQe- 
siom  phosphate  (fijj.  10,  p.  00),  together  witli  numerous 
lMct«rift.  form  iu  it.  If  uo  obstnictiou  exists  ut  the  orifice 
of  the  aret«r.  tho  pumlent  urtnc  is  passed  coutiunouslj, 
the  desire  to  micturate  being  frequent.  But  when  out 
obstruction  occurs  in  the  urinary  passages,  the  oischargo 
is  either  entirely  suppressed,  or  it  comes  intermittently,  as 
the  obstruction  from  time  to  time  is  overcome.  The  aceo- 
muUtiou  of  pus  in  the  pelvis  of  tlio  kidney.  It-adn  U)  thi 
formation  of  a  renal  tumour,  which  generally  ia  most 
prominent  in  the  flank,  extending  downwards  and  for 
vards.  When  with  thi.^  tumour  we  have  an  intermittent 
discharge  of  mnco-purulcnt  uruic,  or  there  has  been  micL 
a  discharge,  the  diagnosis  of  pyonephrosis  is  not  difficult, 
and  it  only  becomes  so,  when  we  have  no  evidence  of  a 
previously  existing  purulent  state  of  the  urine. 

The  pain  iu  pyelitis  is  not  generally  severe,  and  is 
usually  limited  to  an  aching  feeling  across  the  loins.  It 
is,  however,  often  reflected,  and  irritability,  which  in 
some  cases  may  amount  to  strangury,  may  he  felt  in  the 
bladder,  and  along  the  urethra.  The  pyrexia  iu  simple 
pyelitis  is  rarely  high,  but  when  pus  accumulates  in  the 
pelvis  as  iu  pro- nephrosis,  the  rigors  become  more  marked, 
and  recur  more  frequently. 

76.  Etiology.— Ex|>osure  to  cold  and  wet,  especially  if 
there  bo  any  existing  disease  of  the  lower  urinary  organs, 
as  gonorrheea,  or  chronic  vesical  catjirrh.  The  adminis- 
tration of  irritating  medicines  iu  large  doses,  as  turi)en- 
tine,  cantliarides,  copaiba,  etc.,  though  these  iu  moderat<i 
tiuantilies  are  often  given  as  remedies  in  tlie  comjjlaiut, 
m&T  induce  pyelitis.  But  tlie  two  most  fertile  causes  of 
the  disease,  arc  to  be  found  in  the  irritation  of  foreign 
bodies  or  growths  iu  the  pelvis  of  the  kidney,  and  obstruc- 
tion to  the  regular  flow  of  urine.    In  the  fii-st  category, 
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reoal  calculus  is  the  most  frequently  observed,  ^Ylli]bt  lees 

rarely    the   irritation   is   caused  by   malignant  growths, 

tubercular  deposits,  hydatids,  or  blood  clots,  the  result  of 

Iiajmorrlmgcs.     In  the  second  list,  ai^y  obstructive  (hseaeo 

of  the  lower  urinary  passa^'cs,  such  as   Btricture  of  the 

urethra,  enlarged  prostate,  chronic  vesical  catarrh,  plii- 

mosLs,  sooner  or  later  induces  iutiammation  of  the  mueoui:^ 

jBnrface   of  the  renal  pelvis.     In  spinal  disease  attended 

ith  paraplegia,  the  mucous  surface  of  the  pelvis  of  the 

iduey  i)urticipate8  in  thn  change,  couimou  to  the  wliole  of 

the  mucous  membrane  of  tlie  genito-urinary  tract,  and 

which  is  attended  with  ammoniacal  decomposition  of  the 

riue  (p,  65).      Pyelitis   occurs  in   many   constitutional 

fcctions.     Thus  it  is  often  noticed  in  gouty  individuals, 

caused  no  doubt  by  the  litliatic  condition  of  their  urine. 

Scrofulous  deposit  in  the  mucous  tract  gives  rise  to  the 

most  intractable  form  of  pyelitin.     In  Bright's  disease,  and 

diabetes,  sUght  inflammation  of  both  renal  pelves  is  gen- 

ly  present.     It  may  also  develop  during  the  progress  of 

iteric,  scarlet,   and   tyi^hns   fevers,  small-pox,  measles, 

cholera.  Bcurvy,  and  pregnancy. 

77.  Dia^osis. — Wo  have  to  distinguish  first  between 
litis  and  vesical  catarrh  ;    secondly,  when  the  latter  is 
resent,  to  ascertain  whether  the  renal  pelves  are  affected 
well.     The  discovery  in  abundance  of  the  swollen  epi- 
thelial cells,  peculiar  to  the  renal  pelvis,  in  the  urine,  af- 
^^prds   a  tderahly   certain   indication  of  the  existence  of 
^Bijehtis,  but  when  they  are  no  longer  to  be  found,  we  must 
^Baly  on  general  symptoms  to  djstingiii5,h  between  inflam- 
^Tnation  of  the  upper  and  lower  urinary  tract.     In  pyelitis 
the  urine   is  decidedly  more  purulent  and  acid  than   in 
vesical  catarrh,  which  is  usually  mucopurulent  and  fre- 
quently alkaline,  from  ammoniacal  decomposition  of  the 
AVTieu  both  pyelitis  and  vesical  catanh  co-exist, 
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vith  th«  itriiie  is  more 

to  lombar  pain  symptoms  of 

la  pTo-neplirosis,  wten  s 

to  AwAfngnwh  it  from  midig- 

d  l^dro-nephrosb.     In  these 

«f  fyvBOk;  vLilst  Um  cessation,  oi  va- 

9a.itf  pcvfioash  existing  pnmlciit  urine. 

• — In  tbe  earlier  st.'ures,  tLe 
ti  the  pelm  of  tbe  af  ectcd  kidney  is 
aad  eorrteil  witli  a  muer>-pani]eiit 
wben  the  diaeaM  is  secondary  to 
as  (or  instance  in  puerpend 
vlodi  afpiai'  as  miuate  yellow  spots, 
of  tlw  ■nieoas  membrane.  Wheu 
cfcrooic,  tbennieoas  membrane  will 
of  an  asliT  eokmr.  This  conditicm 
itkiMrt  the  renal  Btructnre 
tbe  efifectfi  of  pressure  be- 
tbe  infiradiliala  become  dilated.  And 
tiM  ptoeess  of  dilatation  may 
••  lie  ccafkte  dfitsatioa  of  the  cortex,  and  the 
of  the  Ijfaer  into  a  mere  bag  of  pun.  The 
ef  this  dumge  depend  of  conrse  on 
of  uhuUmtion  that  exists  at  the 
ef  th»  nsal  pchis.  ^IImb  this  arises  only  from 
aCale  of  the  mooous  membrane  and  is 
fha^ktaliett  and  deetnietion  of  the  kid- 
pfaee  siovh-,  aoid  nerer  proceed  to  an  extreme 
Oto  the  other  hmd*  when  a  calcnlus  or  other 


^0^  aVaJohlr  obsCrncts  the  flow  of  pomJent 
tte  itieler.  tibe  destraetion  of  tho  kidney  is 
aad  more  or  leas  eomplete.  The  effect  of 
is  tibt  vriaary  t«b«les  is  first,  to  cause  an  over- 
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fgrowtli  of  tho  connective  tissue,  a  conservative  process 
vhlch  eurtblos  the  kulney  for  a  time  to  resist  the  stretchiug 
wliich  its  tabular  structure  undergoes;  gradnally,  Iiow- 
^terer,  fthsorptiou  of  tlic  pyramulal  portion  of  the  kiduey 
[^■proceeds,  the  situation  of  the  absorbed  portion  being 
represented  by  tho  expanded  eiilix.     Tho  cortex  resists  the 

k pressure  some  time  longer,  owing  probably  to  considerable 
overgrowth  of  interstitial  connective  tissue.  This  nlti- 
maicly  becomes  tliinued  and  stretched,  so  that  tho  whole 
kidney  resembles  a  large  cyst.  The  tumour,  thus  formed, 
may  be  converted  into  a  semi-solid  mass  by  the  drying  np 
of  the  pnruleut  Huid  wliich  mingled  with  the  urinary  salts 
forms  a  putty-like  material ;  or  the  purulent  fluid  may  bo 
absorbed,  in  which  case  the  tnnaout  becomes  reduced  in  size 
if  not  altogether  shrivelled  up ;  or  the  tumour  may  burst, 
posteriorly  into  the  renal  cellukr  tissue  and  thus  set  up 
peri-nephritis  or  anteriorly  into  the  bowels,  or  pass  down- 
wards into  the  iliac  fossa  along  tho  psoas  muscle  and  form 
on  abscess  in  Scarpa's  triangle;   or  what  is  far  less  com- 

kmon  may  find  its  way  upwards  to  the  lungs  and  burst  into 
Uie  broncliial  tubes,  wliilst  equally  rai*e  is  rupture  into 
the  peritoneum. 
I  79.  Prognosis. — Idiopathic  pyelitis  when  properly 
treated  is  rarely  an  obstinate  or  prolonged  affection,  it  is 
^^only  when  associated  with  long  standing  disease  of  the 
^Hower  nrinary  organs,  or  the  presence  of  foreign  bodies  in 
the  pelvis  of  the  kidney,  that  it  becomes  formidable.  Tho 
improvements  in  renal  surgery  of  late  years,  however,  have 
considerably  diminished  tho  fatality  of  those  cases,  and 
►orations  for  the  relief  of  pyo-nephrosis  ore  readily  under- 
:en  at  a  period  when  there  is  the  best  chance  for  tlio 
itient*s  recoveiy,  and  before  the  complete  destruction  of 
kidney  has  taken  place. 

Treatment.— In  tho    treatment   of   pyelitis  its 


origination  must  liold  the  foremost  place  of  consi3er5Bo5^ 
If  iluo  to  siiDi)le  catarrh,  or  to  any  temporary  constitt*  ^ 
tional  disturbance,  rest  in  bed,  diluent  drinks  and  alkalin^^ 
saline  remedies  are  sufficient  to  subdue  the  inflammation  — 
If  after  the  pain  and  fever  has  subsided  the  urine  stilJ 
continues  cloudy,  the  chronic  catarrh  will  bo  best  remoTeffl 
by  the  administration  of  benzoic  acid  and  terebinthini 
remedies.  I  have  found  these  more  reliable  and  more  effi 
oacious  than  either  tannic  acid,  iron,  or  the  mineral  aoii 
which  liavG  been  recommended.  In  calculous  pyelitis  onr* 
object  must  be  to  remove  tlie  foreign  body  as  quickly  as^ 
possible,  this  can  either  be  done  by  attempting  its  solution 
by  medical  means  or  by  operative  interference.  In  pyo- 
nephroeis,  if  the  discharge  from  the  kidney  is  intermittent 
we  may  hope  the  obtttruction  will  pass ;  for  this  purpose,  the 
renal  passages  should  bo  got  into  as  healthy  a  state  as 
possible,  and  tui*peutine  given  with  biborate  of  soda  if  the 
urine  is  acid,  or  witli  boracic  acid  if  it  is  alkaline,  is  un- 
doubtedly the  most  efficacious  ;  whilst  diluents,  of  which 
distilled  water  is  as  good  as  any,  owing  to  its  diuretic  ac- 
tion, should  bo  freely  given.  At  tlie  same  time  the  patient 
should  have  complete  rest  on  a  sofa  or  better  still  on  a 
specially  constructed  couch.  If  a  tumour  should  form, 
the  question  of  operative  i>roccdure  must  be  raised  at  an 
early  period.  Should  it  be  objected  to  by  the  patient,  we 
must  hope  by  maintaining  the  general  health,  tliatthe  con- 
tents of  the  tumour  may  solidify  or  become  absorbed. 
The  chronic  pyelitis  of  gouty  individuals,  or  those  suffer- 
ing from  oxaluria,  and  which  often  rims  an  insidious 
course,  is  greatly  benefitted  by  direct  treatment  of  the  di- 
gestive organs,  such  as  alkalies  in  the  one  case,  and  nitro- 
muriatic  acid  in  the  other,  and  by  drinking  the  mineral 
waters  of  Vichy  and  Contrexevillo  respectively.  Should 
nu  operation  be  decided  on  for  the  relief  of  nnilatcrol  pyo- 
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nppbrosis,  the  qiicstiou  of  the  condition  of  the  other  kidney 
ius  to  be  considered. 

The  best  means  of  ascertaining  whether   tliis  is  in  a 
bfldthy  condition  or  not,  and  this  is  required  in  cases 
in  Tthich  nephrectomy  or  nephrotomy  is   called   for,   is 
I  Iclitve,  by  introducing   Mr.  Davy's   rectal   lever  into 
leclnm.  having  previously  emptied  the  bladder,  and  to 
CSS  the  ureter  of  the  diseased  side,  so  as  to  prevent 
*  pa:isagc  from  it  of  even  a  smal]  quantity  of  purulent 
'UiuD,  then  the  urine  passed  during  tbat  period  by  the  other 
tenty  will  furnish  ua  with  a  very  tolerable  idea  of  the 
■tale  of  things  there.      If  normal,  no  further  enquiry  need 
*>emade,  but  as  it  sometimes  contains  traces  of  pus,  and 
nlWmin,  derived  from  the  bladder,  a  more  rigid  examiua* 
tion  into  its  constitution  m^y  bo  required.     Diminution  in 
e  amount  of  urea  excreted  must  not  be  regarded  in  itself 
U  Fufficient  to  debar  an  operation,  fiinco  in  most  chronic 
s  the  elimination  of  urea  is  diminished,  but  what  is 
*rioas  import,  is  for  the  urea  to  bo  dimiuishcd  out 
o!  proportion   to  the  inorganic   constituents.     Thus,  in 
normal  nriuo  of  the  twenty- four  hours,  the  relationship 
of  urea  to  the  inorganic  constituents  may  be  stated  as 
;  I'G.  but  suppose  we  find  in  any  given  case  the  per- 
t.igc  of  the   urea  fiiUb  considerably  below  this,  whilst 
the  inorganic  are  relatively  but  httle  affected,  wo  may 
fairly  assnmo   that  structural  alterations  in  the  kidneys 
t,  which  are  the  cause  of  tJie  delicieut  elimination  of 
gen,  whilst  the  salts  and  water  are  still  transmitted. 
ven  this  cannot  bo  entirely  relied  on,  though  taken  in 
conjunction  with  otlicr  evidence  it  often  affords  us  assist- 
ance in  arriving  at  a  right  conclusion. 


the 
fair.^ 

■pro 
^Tsven 


OI3K1SB8   OF  THB    KIDXET. 


I 


PifBLo-XEPBitosis  (CoxsEcruvE  Kepbiutis,  Beck). 

81.  Stiology. — The  morbid  conditions  of  the  kidney. 
the  consequence  of  vesical  or  urethral  dise.asc  have  becu 
classified  by  Beck  a^  follows: — 1.  The  cfTvcts  of  pressure 
o&Qsed  by  obstmctious  of  the  urinary  passages.     S.  Dif- 
fuse interstitial  iuflammation.     0.  Iiitetdtitial  inflamma- 
tion with  scattered  points  of  suppuration.     4.  The  cica- 
tricial kidney,  noticed  in  cases  that  recover.     Althougii 
these  conditions  ore  readily  distinguishable  from  each  other, 
still  it  is  more  common  to  find  thorn  existing  together, 
and   tln^refore  they  must  be  considered  as  forming  one 
disease.    These  conditions,  which  till  Beck's    masterly 
description,    wore  very   imperfectly  understood,  have  in 
consequence   of  their  frequent  association  with  pyehtis, 
been  classed  together  under  the  term  pyelo-nepiirottM,    This 
designation  is  retained  here  for  convenience,  tliougb  tlio 
name  consecutive  nepbi-itis  as  proposed  by  Beck  is  un- 
doubtedly more  correct.     The  changes  iu  the  kidney 
distinguished  from  those  occurring  in  pyipmia,  by  their 
being  confined  to  the  renal  structure,  and  by  being  iuvari* 
ably   associated   (with  one   exception),  to  disease  of  the 
lower  urinary  organs,  so  that  tlicy  may  bo  regarded  as  the 
result  of  a  local  infective  process.     They  constitute  th 
most  frequent   tcrmiuatious   of  old   urinary   cases,    and 
recently  special  attention  has  been  drawn  to  thorn  by  Sir  J 
Andrew  Clark  iu  his  paper  read  before  tlie  Medical  Socicty,fl 
Dec.  1883.  ^ 

The  chief  causes  concerned  in  the  production  of  secondary  ^ 
renal  disease,  are  according  to  Beck:— 1.  Incr^ase^  itniuirjM 
pressure^   causing   chronic   iuterstitial  inflammation,   and    ' 
gradual  al)sorption  of  the  structure  of  the  i>yrannds.     This 
pressure  rarely  arises  from  regurgitation  from  the  bladder, 


d 


PYBLmS    AND    PYELO-NEPHBOSIS, 


288 


bnt  is  invariably  conuectGil  with  oLstruction  of  tbe  ure- 
ters, the  most  common  form  boing,  the  pressure  on  the 
ureters  of  the  thick  bundles  of  muscular  tissue  of  an 
hypertrophieil  bladder,  such  as  wo  find  iu  old  standing 
Btrictiirc  of  the  uretlira,  enlarged  prostate,  or  from  vesical 
onlcalus.  If  in  those  cases  the  pressure  came  from  in 
front,  VFQ  should  find  tho  changes  eimilar  in  both  kidneys, 
but  as  tlioy  ore  frequently  different,  it  is  natural  to  assume 
that  the  cause  of  the  difference  lies  in  the  unequal  degree 
of  obstruction  existing  at  the  orifices  of  the  two  ureters. 
2.  Hejicx  iiTitation  of  the  kidney. — A  close  nervous  relation 
seems  to  exist  between  the  trigone  of  the  bladder,  and  the 
prostatic  and  bulbous  portions  of  the  urt'thra.  Irritation  of 
the  norvofi  of  these  parts,  therefore,  probably  sets  up  a  cer- 
tain degree  of  hypenemia.  This,  if  the  kidneys  are  healthy, 
if  comparatively  harmless,  but  if  they  have  already  be- 
come tliG  seat  of  diseased  action,  then  the  irritation  tends  to 
aggravate  any  inflammatory  changes  that  may  have  been 
set  up.  3>  Vreufnet'  of  xeiftic  matters. — Iu  the  majoritj*  of 
cases,  the  prescnco  of  decomposing  urine  iu  the  pelvis  of 
kidney  is  the  immediate  exciting  cause  of  the  acute 
attack,  and  the  mode  in  which  it  acts,  is  as  Beck  suggests 
%s  follows :  the  pelvis  of  the  kidney,  and  probably  also  tlte 
straight  tubules  for  a  greater  or  less  distance  are  filled 
with  putrid  urine  at  some  degree  of  pressure,  the  contact 
of  this  irritating  fluid,  damages  the  epithelium,  and  causes 
its  desquamation,  the  septic  matter  then  passes  into  the 
inter-tubular  lymph  spaces  of  the  kidney,  and  excites 
diffuse  inflammation,  which  spreads  rapidly  towards  tho 
IX  and  between  the  ttibules.  But  it  may  occur,  as 
sba  baa  pointed  out,  without  there  being  any  continuity 
the  inflammation  with  thiit  in  the  bladder,  and  tho 
lestion  then  arises  how  the  infective  matter  reaches  the 
iddnoy.     Klebs  has  accounted  for  it  by    showing  that 
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organisms  might  spread  up  into  tbe  tubules  of  the  liiilncj, 
and  so  excite  the  fcuppurativo  action.  Whilst  Dr.  Lind«fty. 
Steven  has  shown  how  the  infective  virus  may  j^ain  access 
to  the  kidney  from  the  bkdder,  apart  from  the  route  by  ibo 
tubules,  viz.,  by  means  of  the  lymphatic  spaces  through 
the  bladder  wall,  the  organisms  gaining  access  to  ibe 
lymphatic  channels  in  the  walls  of  the  ureters,  and  thus 
gradually  spread  upwards.  At  length  the  organisms  reach 
the  pelvis  of  tlie  kidneys,  and  then  pass  into  the  lymphatic 
spaces  of  the  capsules,  giving  rise  to  small  abscesses.  Tbo 
fact  that  abscesses  are  so  frequently  met  with,  situated 
betwccu  the  capsule  and  the  kidney,  and  tho  elongated 
and  pyramidnl  bhapo  assumed  by  the  inflammatory  ]*ro- 
cosses  wheu  extending  through  the  cortex  are,  as  Dr. 
Steven  remarks,  strongly  suggestive  of  the  infective 
material  being  disseminated  tlurough  the  kidneys  by  tho 
lymphatic  vessels.  It  is  not  improbable  that  the  fre- 
quency with  which,  according  to  Mr.  Dorau's  recent  obser- 
vations, pyelo-uephrosis  is  found  post-mortem  after  opera- 
tions on  the  iuterual  generative  organs,  may  be  due  to  this 
cause. 

Catheterism  is  often  the  immediate  exciting  cause  of 
pyelo-uephrosis,  and  the  danger  resulting  from  its  employ- 
ment is  certainly  greater  when  the  practice  is  first  begun, 
tlian  when  the  patient  has  become  habituated  to  its  use.  i 
Pyolo-nephrosis  also  frequently  follows  on  operations  per- 
formed ou  uuy  portion  of  the  lower  urinary  tract.     Mr. 
Albau  Dornn  {op,  ctt.)  has  also  shown  that  it  not  iufre- 
quGutly    follows   ou   operations   ou   the   internal   genital 
organs,  in  these  cases  the  renal  uuHchiuf  may  bo  excited 
by  reflex  irritation,  since  a  close  connection  seems  to 
subsist  between  the  kidneys  and  internal  orgaus  of  geue-  m 
ration  and  their  appendages,  as  shown  by  Dr,  Matthews  ■ 
Duncan  (Med,  Chir,  Trans,,  186-t)  in  the  frequent  associa- 
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tion  of  Blbninmnria  with  pnrnmptntia.  But  as  in  most 
of  Mr.  Doran's  cases,  chronic  iuterslitial  cLaugca  were 
noticed,  it  is  uot  improbablo  that  some  degree  of  oLb-truc- 
tiou  to  the  flow  of  nrinc  had  previotisly  existed,  due  to 
pressure  of  the  tumoin*  ou  the  ureters,  which  may  linve 
predisposed  to  the  inteuse  renal  byperajmia  whicli  eusufd 
when  operative  procedures  were  uiulcrtalten.  In  some 
cases,  liowover.  tliough  this  has  uot  Lecu  actually  ob- 
eervo*!,  septic  virus  may  have  been  conveyed  by  the  lym- 
phaticft  of  the  ovaries,  etc.,  to  tlie  kidneys. 

But  it  is  not  always  necessai^y  for  operative  pro- 
cedures to  excite  the  secondary  renal  mischief,  given 
obstructive  iufiammatory  disease  of  the  iowci*  urinary 
passages,  any  slight  disturbing  influeuco  may  start 
the  process.  Thus  I  have  seen  it  follow  upon  a  chill, 
caught  by  sitting  in  wet  clothes,  in  a  patient  suffering 
from  gleet,  and  who  also  had  a  stricture  of  the  uretbra. 
And  in  another  instance,  wliich  I  snw  last  summer  with 
Mr.  Elliot  of  Belvedere,  the  immediate  cause  appeared  to 
be  enforced  retention  during  a  long  railway  journey. 

82.  Morbid  Anatomy.— The  chronic  interstitial  ne- 
phritis, which  redulta  as  wo  have  seen  (p.  279)  from  the 
effect  of  pressure,  is  intermixed  in  different  degrees,  in 
tlie  kidney,  whicli  has  become  the  seat  of  suppurative 
nephritis,  with  diffuse  interstitial  inflammation,  more  or 
icsa  acute,  and  scattered  points  of  suppuration.  The 
kidney  is  enlarged,  often  only  slightly,  and  its  sub- 
stance softened.  The  capsule  strips  off  easily,  but  tear- 
ing the  surface  in  places,  especially  over  the  scat  of 
collections  of  pus.  Scattered  over  the  surface 
the  organ    are    yellow   spots,   eurronuded  by  a   red 

le.  either  containing  pus  or  excessively  soft ;    hctwoeu 
»c  ycllnw  spots  the  kidney  substance  is  of  a  palish-yel- 
low colour,  mottled  with  red.    On  section,  purulent  fiofteu- 
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ing  will  be  observed,  giving  the  cortex  a  mottled  appear- 
ance. Tlic  small  purulent  collections,  like  yellow  streaks, 
extend  from  the  superlicitti  abscesses  into  the  cortex,  whilst 
others  are  observed  in  the  pyramids,  which  follow  the 
course  of  the  intcrfastculnr  veins,  and  are  therefore  in  the 
line  of  the  lymphatics.  This  purulent  softening  has  a 
somewhat  wedge-shaped  appearance,  and  may  have  distinct 
centres  of  suppuration  ;  they  may  also  bo  fiurroucded  by  a 
slight  zone  of  hyperEemia,  but  this  is  never  so  intense  aa 
with  embolic  abscesses.  Another  point  that  serves  to 
distinguish  them  li-om  cmhohc  abscess,  is  that  in  the 
latter  the  width  of  the  base  is  seldom  loss  than  half  it» 
length,  whilst  in  these  abscesses  the  base  bhowiug  on  the 
surface  may  bo  only  the  width  of  a  pin's  liead,  while  the 
length  of  the  wedge  may  be  an  inch  or  more.  Yellowish 
linos  may  also  be  observed,  extending  £rom  the  papilla>  to 
tlio  base  of  the  pyramids,  which  correspond  to  small  foci 
of  suppuration,  extending  in  the  direction  of  the  urini- 
forous  tubules.  The  pelvis  of  the  kidney  is  often  intensely 
inflamDd. 

On  microscopic  examination,  areas  of  interstitial  in- 
flammation will  bo  found  both  in  the  cortex  and  pyramids. 
In  the  parts  most  distant  from  the  centre  of  suppuration, 
only  small  round  cells  will  be  observed  between  the 
tubules;  the  cpithehum  is  slightly  swollen  and  cloudy,  but 
the  nuclei  of  cells  aro  readily  seen  without  reagents.  In 
the  next  stage  the  tubules  are  invaded  by  the  ronnd  cells, 
tho  ronal  epithelium  being  still  distinctly  recognisable. 
Finally  all  truce  of  tubule  and  epithelium  disappears,  their 
place  being  occupied  by  small  round  cells,  which  after  the 
breaking  down  of  the  intercellular  substance,  bucome  pus 
(tig.  27). 

A  careful  microscopic  search  according  to  the  method 
described  by  Dr.  Lindeay  Steven,  will  generally  reveal 
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icro-organiBms,  either  tlissemiuated  or  grouped  togetlior 
into  colonies  or  zoogla-a.  The  colonies  are  usually  asso- 
ciated with  one  of  the  inflammatory  foci,  nlthongh  some- 
times there  is  no  apparent  relationship,  and  they  are  often 
us  abnndaut  in  the  pyramidal  as  the  cortical  portion,  but 
iu  the  former  situation  the  zooglaea  ore  elongated,  in  tho 
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I       Fig.  27. — ShowiiifT,  on  one  aide,  the  inter-tnbalor  iafiltrntion,  and  in- 
I  vaaioD  of  tubules  mtli  round  cclU  ;  on  the  other,  tbo  breaking  down 

'  of  the  intercellular  subslanco  (ErichtenV  Surgery). 

iHlu-r,  somewhat  circular  in  shape.  "When  the  virus  is 
liituated  within  tho  urliiiferous  tubules,  the  colonies  may 
often  be  seen  to  he  directly  continuous  with  epithelium, 
tr,  in  transverse  section,  surrounded  by  it,  as  is  shown  iu 
ftg.  28.  When  the  organisms  aie  contained  iu  the  lym- 
phtttics  no  ftuch  evidence  of  intra- tubular  situation  is  to  be 
found.  No  micrococci  have  been  found  in  the  glomeruli 
or  other  vessels,  a  fact  which  Dr,  Steven  believes  dis- 
tingoishos  thia  condition  from  tho  st4ito  of  matters  ob- 
served in  metastatic  abscess  of  the  kidney. 

Should    the    process    subside,    the    kidney    becomes 
fihninken,  toughened,  and  irregular  in  form    {cicatricial 
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MdHmj)f  closely  resembling  the  grannlnr  contracted  kidne* 
Occasionally  cicatrices  ore  to  be  observed  on  the  surfftc 
probably  the  scars  of  former  abscesses.  Kidneys  iLi 
have  undergone  this  chfinge,  may,  however,  become  tl 
seat  of  another  acnte  attack,  so  that  chronic  and  rtcu 
changes  arc  found  variously  combiued. 
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Fio.  23. — ^TranBTerse  section  •lioving^  colonies  of  micrococci  in  two  of  (kt 
tabulei  or  the  kidue;  (Dr.  Liadtsy  Steven). 


83.  SymptomB.— Suppurative  nephritis  is  ushered  in 
with  marked  rigors,  Bometimea  so  eevcro  as  to  simulate  an 
attack  of  ague.  Indeed,  in  a  case  I  saw  recently  with  Mr. 
Parsons  of  llackuey,  wc  had  some  little  ditiiculty  at  fir«t 
in  arriving  at  a  decision.  The  patient  hud  suffered  mnch 
from  ague,  he  had  also  an  enlarged  prostate.  As  the  urine 
contained  pus,  the  question  arose  whether  the  rigors  were 
^associated  with  renal  uiischiaf,  or  were  purely  malarial. 
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le  latter  conclusion  was  arrived  at  since  the  amount  of 
tirea  excreted  was  in  excess,  and  the  reaction  of  the  urine 
acid.     "What  added  to  our  difficidty  in  this  case  was  the 
fact  that  in  addition  to  the  rigors  and  pyuria,  the  patient 
"^as  decidedly  heavy  and  drowsy,  and  had  Hoinewhut  an 
icteric  tint;  he,  however,  recovered.     Following  the  rigor, 
-orsmic  convulsions  may  ensue;  though  according  to  Beck 
unDmic  convulsions  or  coma  are  usually  ahsent  in  these 
oaaes.      lu  one  case,  however,  I  was  called  to  see,  com- 
plete coma  lasting  several  hours,  followed  the  initial  rigor; 
^o  patient  survived  tliis  attack  fourteen  days,  during  tJie 
interval  he  lay  in   a  dreamy  state,  hut  not  quite  uncon- 
eciouB.     The  nrine  is  not  usually  diminished  in  quantity, 
but  the  amount  of  urea  excreted  H  altered  at  all,  is  helow, 
rather  than  above,  the  normal,  whilst  t)ie  reaction  is  al- 
most invariably  alkaline.     Albumin,  unless  there  is  much 
pas  or  blood,  is  not  abundant.     The  urine  deposits  much 
«pithelium,  renal  and  vesical,  ocoasionally   hyaline   antl 
granular  casts,  sometimes  pus  casts.     Pain  in  the  loins 
may   be   complained   of,   especially   on   pressure,   but  is 
rarely  severe ;  when  it  is,  it  points  to  extension  of  the  in- 
flammation to  the  cell  a  lo- adipose  tissue — peri-nepln-itis. 
Among  the  general  symptoms  may  be  noted  rapid  euiaoia- 
tion,  gastric  disturbance,  nausea,  sometimes  urgent  vomit- 
ing, and  diarrhoea,  an  icteric  tint  of  the  skin  is  developed 
early.     As  the  end  approaches,  the  tongue  becomes  brown 
and  dry,  the  pulse  remarkably  rapid,  feeble,  and  inter- 
mittiDg,  the  patient  lies  in  a  dreamy  state,   sometimes 
accompanied  with  a  muttering  delirium,  and  often  bathed 
in  a  profuse  sweat,  the  temperature  sometimes  before  death 
becomes  sub-normal.     In  this  state  he  may  remain  many 
days,  it  is  rare,  however,  for  the  patient  to  survive  three 
weeks  from  the  first  rigor,  more  frequently  death  occiirs 
within  a  few  days.    The  disease  when  it  comes  on  insidi- 
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onsly  may  bo  taken  for  general  pyiemia,  typhoid  fever, 
septic  i^eritouitis,  or  ague.  In  all  cases  au  examination  of 
the  uriue  will  help  to  decide  the  question.  If  the  urine 
be  ammoniacal,  pumlont,  and  the  urea  not  in  excess,  and 
there  is  also  existing  disease  of  the  lower  urinary  organs, 
the  matter  oiiglit  not  to  be  doubtful. 

84.  Treatment. — Since  in  the  cicatricial  kidney,  old 
scars  the  result  of  past  abscesses  iu  the  kidneys  have  been 
found  post-mortem,  we  may  infer  that  the  disease  is  not 
always  immediately  fatal.  We  must  not  tlierefore  abandon 
these  cases  in  despair.  The  indications  for  treatment  are 
twofold,  first  to  Eupport  the  patient's  strength,  and  secondly 
to  combat  the  local  septic  conditions.  Tlie  first  indication  is 
best  fulfilled  by  diotetic  measures,  and  attention  should  be 
paid  to  the  condition  of  the  alimentary  canal,  and  the  bowels 
should  be  freely  relieved.  If  tiiarrho^a  exists,  the  adminis- 
tration of  a  purgative  is  not  coutra- indicated,  since  the 
diarrhcea  is  evidently  eliminaiive,  and  not  due  to  inHam- 
matory  conditions  in  the  intestines,  but  mild  purgativos 
must  be  employed,  such  as  castor  oil,  to  which  a  few  drops 
of  laudanum  may  be  added.  Should  there  be  vomiting  as 
well,  then  three  or  Jour  grains  of  calomel  dusted  on  the 
tongue  is  indicated.  After  the  action  of  the  oil  or  calomel, 
the  tendency  to  diairhoea  will  often  diminish,  whilst  the 
patient  will  be  less  drowsy.  With  regard  to  antiseptio 
remedies,  our  chief  reliance  must  be  placed  in  quinine  and 
boracio  acid.  The  latter  has  the  advantage  possessed  by 
few  other  antiseptic  remedies  of  passing  unchanged 
through  the  kidneys,  it  therefore  acts  upon  the  whole 
urinary  tract.  It  can  be  given  in  large  doses.  As  it  is 
very  insoluble^  the  following  prescription  will  be  found 
the  best  mode  of  administering  it.  Dissolve  boracic  acid 
3  ij.,  in  glycerine  J  j.,  add  to  this  hot  water  J  viii.,  flavoured 
with  syrup  of  orange  peel.    Uf  this  mixture  take  one  ounce 
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four  times  daily.  Turpentine  may  also  be  advantageously 
employed  with  boracic  acid.  It  certainly  improves  the  con- 
dition of  the  nrine,  whilst  its  administration,  for  a  time, 
seems  to  rouse  the  patient.  Owing  to  their  toxic  action ,  iodo- 
form and  the  salicylates,  should  not  be  given.  The  ques- 
tion whether  the  bladder,  if  diseased,  should  be  washed  out 
after  consecutive  nephritis  has  occurred,  may  arise.  Some 
have  thought  the  introduction  of  the  catlieter  keeps  up 
reflex  irritation,  and  thus  adds  to  the  renal  hyporiemia. 
Bnt  at  seems  to  me  that  there  ia  less  risk  in  completely 
emptying  the  bladder,  than  in  allowing  foul  urine  to  accu- 
mtdate,  and  if  a  catheter  be  introduced  I  do  not  see  why, 
when  the  urine  is  withdrawn  an  antiseptic  should  not  be 
introduced.  For  this  purpose,  thirty  groins  of  boracic  acid 
in  four  ounces  of  water,  or  a  0*2  per  cent,  solution  of  hydro- 
chloric acid,  or  quinine  are  the  best  solutions  to  employ. 
The  patient's  strength  must  be  supported,  but  in  order  to 
diminish  the  excretion  of  nitrogen  by  the  kidney,  albu- 
minous constituents  must  only  bo  given  Kparingly.  The 
yolks  of  eggs  hreed  from  the  wliite,  boateu  up  with  brandy, 
arrowroot  flavoured  with  Madeira,  white  brotb»  made  with 
veal  stock,  and  thickened  with  cream  and  arrowroot, 
boiled  sago  or  tapioca,  with  a  little  milk  added,  furnish  a 
diet  containing  a  maximum  of  starchy  with  a  miuimum  of 
nitrogenous  elements. 

With  regard  to  prophylatic  measures,  patients  with 
ahroDJo  disease  of  the  lower  urinary  passages,  should 
aaeertain  for  themselves  the  character  of  the  reaction 
of  their  urine,  and  should  bo  taught  to  regard  the  per- 
Biateuce  of  an  ammoniacal  condition  as  highly  dangerous. 
They  cannot  bo  too  highly  impressed  with  the  importance 
of  thoroughly  carboliziug  all  instruments  they  may  employ 
for  the  relief  of  retention  or  incontinence  of  urine.  And 
never  under  any  circumstances  subjoct  themselves  to  ea- 
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bvt  afara^  ho  prarided  when  on  loug 
tttlcAbg  poUie  mefldotgB,  etc.  with  a  com- 
lodioas  indift-nibber  MsnnaL     Aft  patient  also  should  be 
oarefdl  aboat  exponng  ^■i™***^  to  damp  and  oold. 


Class  TTT.     Pasi-KKrHaiTis. 


85.  Bymptoxxu. — The  term  pori-nephritis  is  applied  to 
the  indammation  of  the  loose  counective  and  adipose  ti^* 
sue  BnrroaQdiDg  the  kidnev.  It  asually  occurs  on  one 
Hide  only,  bnt  in  rare  instances  it  may  be  bi-lateral.  The 
kidneys  themselves  may  or  may  not  be  involved  in  the 
inflammatory  process,  bat  when  they  are,  the  disease  will 
generally  be  found  to  have  originated  in  them.  The 
cellulo-adipose  tissue  which  surrounds  the  kidney  is  con- 
tinuous with  the  layers  of  cellular  tissue,  which  connect 
all  the  organs  in  the  neighbourhood  of  the  kidneys  together, 
but  the  most  intimate  connection  subsists  between  it  and 
the  upper  portion  of  the  cellular  tissue  of  the  ihac  fuscia, 
and  the  ccilnlar  tissue  of  the  lumbar  region  beyond  the 
quadrati  lumborum,  and  between  the  margins  of  the 
latissimus  dorsi  and  external  oblique  muscles.  These 
connections  must  be  borne  in  mind  when  considering  the 
direction  peri.nephritic  abscess  is  likely  to  take. 

The  disease  often  commences  insidiously.  At  fiirst  only 
pain  is  experienced  in  the  lumbar  region,  and  is  olten 
mistaken  for  colic  arising  from  renal  calculus  or  graTel. 
Examination  of  the  xiriue,  however,  unless  the  kidney  ifi 
previously  diflensed,  shows  nothing  abnormal.  The  pain 
[too,  is  usually  more  deep  seated  than  that  which  attends 
renal  colic,  and  is  rather  of  a  dull  pricking  character,  than 
tearing  and  crushing.  A  marked  rigor  followed  by  sweat- 
ing is  often  an  initial  symptom,  but  may  not  be  noticed 
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till  pain  has  been  complained  of  some  two  or  three  days. 
When  once  noticed  the  rigor  recurs  at  least  once  a  day, 
nsnidly  in  the  evening  when  the  temperatnre  rises  to  102-8* 
F.,  hecomiug  nearly  normal  towards  morning.  Vomiting 
may  be  an  early  symptom.  The  buwelu  are  constipated. 
In  this  stage,  the  disease,  when  on  the  right  Bide,  has  been 
taken  for  enteric  fever  in  the  first  week,  and  for  peri- typhlitis. 
The  severity  and  seat  of  the  pain  will  distinguish  it  from 
the  early  stage  of  typhoid,  whilst  the  pain  and  swelling  in 
pen- typhlitis  is  more  anterior,  and  situated  lower  down 
than  in  peri-nephritis.  The  swelling  in  the  lumbar  region 
may  develop  slowly,  sometimes  quite  rapidly,  but  at  the 
end  of  a  week,  however,  in  the  generahty  Jof  cases,  firm 
pressore  with  the  hand  in  the  lumbar  region  elicits  a  feel* 
ing  of  resistance,  and  then  if  the  otlier  hand  is  .placed 
firmly  on  the  abdomen,  and  a  slightly  swaying  move- 
ment made  with  both  hands,  a  mass  can  often  be  made 
ont.  This  may  be  taken  for  a  collection  of  fffices  in 
either  the  ascending  or  descending  colon,  or  if  on  the 
right  side  for  tumour  of  the  liver ;  from  the  first  it  can 
be  dijstingnished  by  no  diminution  occurring  on  com- 
plete evacuation  of  the  bowels,  and  from  jthe  latter  by 
tlie  tumour  not  being  affected  by  the  oriiinary  respira- 
tory movements,  and  by  being  covered  by  the  colon. 
The  tumour  may  increase  slowly  or  rapidly.  About  this 
time  an  cederaa  accompanied  by  a  slight  redness  of  the 
skin  usually  occurs  in  the  lumbar  region,  and  extends  to 
the  hips.  The  thigh  also  becomes  more  or  less  flexed 
npon  the  abdomen  from  pressure  on  the  psoas  muscle. 
When  suppuration  commonoes  there  is  an  exacerbation  of 
all  the  symptoms.  The  pjTCxia  is  more  continuous,  and 
of  a  higher  grade,  and  though  there  arc  still  remissions  in 
the  morning  temperature,  they  are  not  so  marked.  The 
swelling  now  rajudly  increases,  and  if  tlie  pus  is  not  evao- 


294 


DISSASBS   or   TBZ   KIDXET. 


i 


nated,  it  will  endeavour  to  find  a  passage  toTrords  the  sax- 
face  by  burrowing  in  the  ueigLbotuing  layers  of  cellular 
tissue.  Thus,  it  may  invade  tlie  cellular  tissue  of  the 
lumbar  regiou,  aud  point  in  the  Bituation  that  surgeons 
have  shown  to  be  the  position  where  lumbar  hemise  make 
their  appearance,  viz.,  between  the  margins  of  the  latissi- 
mus  dorsi  aud  external  oblique  muscles.  Uere  it  ma}*  be 
localised  as  an  abscess,  or  it  may  spread  Bubcut-oneously  over 
the  back  and  hip.  Or  the  matter  may  find  its  way  down- 
wards, passing  from  the  renal  region  to  the  cavity  of  the 
pelvis,  from  thence  it  may  pass  below  Ponpart's  ligaxnent 
and  present  in  Scarpa's  triangle,  or  even  discharge  into  the 
hip-joint,  or  it  may  open  into  the  bladder,  the  vagina  or 
iutestlues.  More  rarely  the  direction  taken  is  upwards, 
and  the  diaphragmatic  cellular  tissue  becomes  involved, 
so  that  pleurisy  and  pneumonia  are  developed,  or  the  ab- 
scess may  even  burst  into  the  bronchial  tubes.  Tery 
rarely  indeed,  the  abscess  oi)en8  directly  into  the  peri- 
toneum. The  reason  why  this  event  is  so  uncommon, 
though  it  might  at  first  sight  be  naturally  expected,  is 
as  Trousseau  Las  explained,  in  consequence  of  peri- 
nephritic  abscess  being  generally  situated  behind  the  kid* 
ney,  where  that  organ  separates  it  from  the  peritoneum  ; 
moreover,  when  tli©  inflammation  does  approach  the  peri- 
toneum, peritonitis  is  induced,  but  the  resistance  caused  by 
the  false  membranes,  serves  to  turn  the  pus  in  another  direc- 
tion. Of  all  possible  events,  pointing  of  the  abscess  in  the 
lumbar  region  is,  in  the  case  of  adults,  by  far  the  most  fre- 
quent; in  children,  however,  the  direction  of  the  abscess  is 
quite  na  frequently'  downwards,  either  forming  in  Scarpa's 
triangle,  or  passing  oven  into  the  cavity  of  the  hip-joint. 
When  the  pus  takes  this  direction,  the  peculiar  fiexion  of 
the  thigh  on  the  abdomen,  which  is  more  or  less  observ- 
able in  most  cases  as  soon  as  the  tumour  is  of  any  magni- 
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tnde,  becomes  more  marked,  and  even  partial  extension 
becomes  an  impossibLlity.  The  urine,  except  in  those  rare 
eases  when  the  inflammation  extends  to  the  substance  of 
the  kidney,  or  the  tumour  compresses  the  renal  veins,  is 
not  albuminous. 

60.  Causes. — The  disease  is  frequently  attributed  to 
exposure  to  cold  when  the  body  is  in  a  heated  condition. 
Though  this  may  be  a  potent  exciting  factor,  still  it  may 
be  doubted  if  in  itself  it  is  buflicicnt  to  cause  the  disease, 
unless  there  be  some  predisposing  cause,  as  for  instance 
Bome  constitutional  taint,  or  injury,  recent  or  remote,  to 
the  lumbar  region.  Strains  and  blows  across  the  loins 
often  give  rise  to  it,  and  it  may  result  from  incised  wounds 
m  the  renal  region,  though  less  frequently  than  from  con- 
tusion. But  in  the  majority  of  iustajices  peri-nephritis 
is  secondary  to  disease  of  otlier  organs  and  tissues.  Thus, 
(d)  it  is  not  uncommon  in  calculous  pyelitis  for  peri-neph- 
ritis to  develop  and  for  the  calculus  to  be  discharged  by 
lumbar  abscess ;  (6)  as  an  extension  of  inflammation 
of  the  pelvic  cellular  tissue  upward,  as  following  upon 
wounds  of  the  lower  part  of  the  uterus  and  vagina,  or 
after  child-birth,  and  after  operations  on  the  testicle  or 
spermatic  cord  or  rectum ;  {c)  sometimes,  but  this  is  a 
comparatively  rare  event,  a  psoas  abscess  bursts  into  the 
renal  cellular  tissue,  and  thus  gives  rise  to  peri-nephritis  ; 
(ti)  or  inflammation  of  the  renal  cellnlor  tissue  of  pyromio 
character  may  develop  in  enteric  fever,  typhus,  small-pox 
Mid  scarlet  fever,  in  these  cases  it  usually  happens  that 
the  peri-nephritis  is  on  both  sides.  Trousseau  would  attri- 
bute eimply  to  pain  in  the  urinary  organs,  a  large  share 
in  the  causation  of  some  of  these  abscesses,  this  however 
is  doubtful.  It  is  generally  stated  that  peri-nephritis  is 
more  frequent  in  men  than  in  women,  whilst  some  German 
writers  assert  it  to  be  extremely  rare  in  children.   My  own 
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experience  gathered  from  Hospital  practice,  is  that  cases 
of  peri-nephritiB  are  more  fre<iuent  among  women,  conse- 
quent on  the  puerperal  state,  then  in  delicate  ill-nourished 
and  strumous  children,  and  least  of  all  among  men.  The 
reason  why  peri-utpliritiH  haa  been  considered  to  he  of 
rare  occurrence  with  chilitren  ip  that  it  is  often  overlooked 
in  the  earlier  stage,  whilst  later,  owing  to  the  abscess 
taking  a  downward  direction  and  presenting  in  Scai*pa'8 
triangle,  or  else  actually  bursting  in  the  hip-joint,  it  ia 
mistaken  for  psoas  abscess,  or  disease  of  the  hip. 

87.  DiagnoBis.-— In  the  early  Btage  when  the  inflam- 
mation is  on  tho  right  side,  the  disease  may  be  mistaken 
for  enteric  fever  in  the  first  or  second  week,  or  for  peri- 
iyplilitis.  It  may  be  distinguished  from  these  by  the  seat 
and  severity,  of  the  pain^  by  the  absence  of  gurgling  in  the 
iliac  fossa ;  by  the  swelling,  if  it  can  be  detected,  being  in 
the  lumbar  region.  When  a  tumour  is  formed  we  have  to 
diagnose  peri-nephritis  from  those  diseases  which  cause 
renal  enlargement,  cancer  of  the  kidney,  hydro-nephrosis, 
hydatids,  pyehtis  and  pyo-nephrosis.  In  the  first  three, 
the  disease  is  chronic  and  unaccompanied  by  pyrexia, 
whilst  iu  cancer  there  is  usually  hematuria ;  in  hydro- 
nephrosis there  is  ofteu  an  intermittent  discharge  of 
watery  nrino  ;  and  in  the  case  of  hydatids,  hookleta 
may  be  passed  per  vMhram,  and  oftentimes  the  liydatid 
fremitus  can  be  produced  on  porcuRsion.  In  pyeHtis 
and  pyo-nephrosis  the  purulent  condition  of  the  urine 
neuaUy  affords  sufficient  imUcation,  since  the  urine 
in  peri-nephritis  iB  clear,  unless  it  is  associated  with 
kidney  disease ;  but  here  the  fact  thnt  the  nrine  wa^i 
previously  purulent  or  albuminous,  enables  us  to  attri- 

Lbute  to  the  right  cause  the  increase  of  swelling,  pain| 
and  fever,  that  occurs  when  the  ceUular  tissue  bccomesl 
involved.    Psoas  abscess  may  be  distinguished  by  the  fa 
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thftt  in  that  disease  forcible  flexioa  of  the  already  flexed 
thigh,  gives  great  pain,  and  little  ia  given  by  firm  pree- 
sure  over  the  lumbar  region,  whilst  in  peri-nephritiB  the 
reverse  obtains. 

68.  PrognosiB. — Idiopathic  peri-nephritis  under  prompt 
treatment  may  subside  in  the  course  of  a  few  days,  other- 
wise it  proceeds  to  suppuration.      This  commences  from 
the   end  of  the  first  to  the  end  of  the  second  week,  dis- 
tinct fluctuation  rarely  occurring  till  the  end  of  the  third 
■week.     When  the  abscess  is  opened  early,  and  the  disease 
is  anoomplicatcdf  the  result  is  usually  favourable.      In 
peri-nephritis  secondary  to  calculous  disease,  the  reenlts 
are  not  quite  so  satisfactory ;  still  since  surgeons  have  paid 
more  attention  to  the  surgical  diseasos  of  the  kidney^  and 
operations  are  undertaken  earlier  than  formerly,  the  num- 
1>er  of  recoveries  have  greatly  increased.     The  least  favour- 
able rGBults  foUow  the  treatment  of  pcri-nephritis  when  it 
follows  on  the  puerperal  state  or  in  septic  conditions.    But 
«Ten  in  tlieso  cases  when  the  disease  is  recognised  early 
tiie  proportion  of  recoveries  is  more  considerable  than  the 
statement   of  some   authors   would  lead  ns   to  suspect. 
Even  in  neglected  cases,  where  the  abscess  has  been  per- 
ziiittcd  to  burst  into  the  bowels,  or  into  the  lungs,  cases  of 
ireooTery  are  recorded.     In   forming  an  opinion  in  any 
^ven  case,  we  must  be  guided  more  by  the  constitutional 
powers   of  the   patient,  than  the  extent  of  the  disease. 
And  our  success  in  treatment  will  be,  in  a  given  number  of 
eases,  directly  proportionate  to  the  early  apphcation  of 
remedial  measures,  and  the  immediate  evacuation  of  the 
mbeoesa  the  moment  fluctuation  is  perceptible. 

89.  Morbid  Anatomy. — The  walls  of  the  abscess  are 
eoxnetimes  ragged,  Eometimes  smooth,  the  latter  conditions 
being  generally  observed  in  cases  of  luug-continuauce.  Its 
shape  is  irregular,  especially  if  there  has  been  a  tendency  to 
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borrow.  The  pus  in  idiopatliic  oases  is  yellowidi  and 
creamy,  but  in  septic  conditions  is  thin  and  of  a  greyish- 
yellow  colour.  The  kidney  in  some  cases  seems  to  have 
been  little  affected  by  the  oontiguous  inflammation,  bat  in 
mostthoro  is  evidence  of  some  compression  of  its  snbstance. 
Barely,  minute  abscesses  are  observed  on  the  surface  of 
the  kidney,  beneath  Ihe  capsule ;  sometimes  it  is  some- 
what softened.  If  the  disease  has  been  of  long-eon tinuanoo, 
especially  in  septic  cases,  cloudy  swelling  is  observed. 
Otherwise  except  in  those  cases  were  pyeHtis  or  pyo- 
nephrosis primarily  existed,  the  organ  has  sustained  no 
Bcrious  mischief.  When  the  abscess  has  opened  internally 
its  course  can  be  readily  traced. 

90.  Treatment.— In  the  earlier  stages  absolute  rest 
in  bed.  If  the  patient  is  robust,  and  the  disease  idio- 
patliic or  the  result  of  direct  injury,  leeches  should  be 
freely  applied  to  the  affected  side,  and  an  antimonial 
saline,  with  a  sufficient  dose  of  opium  to  relieve  pain, 
given  from  time  to  time.  As  the  bowels  are  generally  ob- 
stinately  constipated,  and  as  this  condition  <tdds  to  the 
discomfort  of  the  patient,  and  the  pressure  of  a  loaded 
colon  on  the  kidney  increases  the  pain,  they  should  be 
promptly  reUeved.  For  this  purjmse  a  full  dose  of  calo- 
mel followed  a  few  hours  after  by  a  small  dose  of 
Epsom  salts  has  the  moBt  decided  effect.  By  thoroughly 
clearing  the  bowels  at  first,  the  patient  need  not  be 
troubled  again  for  a  day  or  so,  an  important  consider- 
ation, whilst  a  sharp  purge  has  almost  the  effect  of 
venesection.  These  measures  applied  early  may  lead 
to  resolution  of  the  inflammation.  In  delicate  persons, 
as  in  females  in  whom  the  disease  has  supervened  after 
parturition,  or  in  ill-nourished  strumous  children,  or  when 
the  disease  occurs  in  the  courpe  of  small-pox,  scarlet  fever, 
typhus,  etc.,  the  treatment  must  be  less  active.     Pain 
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fflnsl  be  relieved  by  opium,  and  the  best  form  of  administer- 
ing it  is  as  Dover's  powder,  whilst  the  bowels  must  be 
opened  by  means  of  castor  oil.  Inunctions  of  belladonna 
to  the  affected  side  prove  very  serviceable  and  afford  con- 
mderable  relief.  These  cases  rarely  if  ever  terminate  in 
resolution.  When  the  pyrexia  becomes  more  coutiuuoua, 
and  the  rigors  more  marked,  indicating  that  suppuration 
has  commenced,  and  if  a  definite  swelling  can  be  made  out, 
puncture  and  the  withdrawal  by  means  of  the  aspirator 
of  some  of  the  contents  will  afford  considerable  relief,  even 
if  no  pus  be  met  with.  At  the  same  time  large  poultices 
should  be  frequently  appUed.  As  soon  as  fluctuation  is 
perceptible  the  surgeon  should  be  requested  to  evacuate 
the  pus  by  means  of  a  free  incision.  The  necessity  of 
calling  in  surgical  assistance  early  cannot  be  too  emphati- 
cally insisted  on  ;  a  few  hours  delay  may  lead  to  formid- 
able burrowing  of  pus,  and  an  extensive  destruction  of  the 
•oft  tissues. 


I 


Class  FV.     Specific  Gonditiokb, 


The  instances  in  which  suppurative  inflammation  is  ex- 
ated  in  the  kidney  by  specific  causes,  as  for  instance,  in 
tubercular  disease  of  that  organ,  will  be  referred  to  in  a 
subsequent  chapter,  and  require  no  special  mention  in 
this  place.     (See  Scrofulous  Infiltration  of  the  Kidney). 
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CHAPTER  V. 

DeOENEIUTIONS        and        iNnLTRATIONS         OF        THE        KlBJtEY- 


Lardacbocs  Degexeration. 

91.  Etiology.— Waxy  or  lardaceous  degeneration  of 
the   kidney   was   formerly   considered   to  be   a   stage  of 
Bright's  disease,  indeed  even  at  the  present  day  when  tiie 
exact  nature  of  the  process  is  fully  understood,  xniuiy 
writers  on  Bright's  disease  still  include  it  in  tlieir  olafiflifi- 
cation.      Lordaceous  degeneration,  however,  is  a  prooMB 
quite  independent  of  nephritis,  altliough  the  two  conditions 
are  often  associated  together.     Thus  a  waxy  kidney  may 
become  the  seat  of  nephritis,  or  lardaceous  degeneraticD 
develop  in  a  granular  kidney.      Lardaceous  degeneration 
when  it  occurs  is  hardly  over  limited  to  the  kidney  hut 
afifects  other  organs  as  well,  especially  the  liver,  spleen  and 
intestines,  indeed  the  kidney  is  generally  tlie  organ  least 
affected.     According  to  statistics  collected  by  Dr.  Charl* 
wood  Turner  {Path.  Soc,  Tram,,  3879),  the  spleen  waft 
affected  48  times,  the  Uver  30  times,  the  kidneys  16  times, 
and   the   inteetiues   10   times   out  of  58   cases.      Waxy 
degeneration  of  the  kidney  therefore  must  be  regarded 
as  a  general  affection  of  the  system. 

Lardaceous  degeneration  is  usually  secondary  to  long- 
standing suppurative  disease,  whilst  it  is  also  frequently 
associatGd  with  constitutional  syphilis,  scrofula,  or  cancer. 
Dr,  Clmrlwood  Tumor  out  of  68  cases  collected  by  him, 
found  that  48  occurred  in  association  with  prolonged  sup- 
puration. These  included  20  cases  of  phthisis,  IS  cases 
of  bone  disease  of  which  six  were  duo  to  caries,  four  to 
necrosis  and  three  to  disease  of  the  joints.    Of  tbe  re- 
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main  in  g  15  CHBes*  8  were  found  in  association  with  syphilis, 
six  with  maLignnnt  iliReane,  Ami  one  in  a  patient  suffering 
ftOTQ  the  hffimorrhagic  diathesis.  lu  one  of  the  cases  as- 
sociated ^ith  syphilis,  and  two  of  the  cases  associated 
with  mahgnant  disease,  there  was  a  liistory  of  ague.  The 
oonoection  between  ague  and  waxy  degeneration  has  been 
disputed,  but  Sir  Joseph  FajTcr  has  recorded  as  the  re- 
sult oi  his  experience  that  apart  from  tlie  long- continued 
snpparatiou  of  dysentery,  waxy  degeneration  is  an  occa- 
sional result  of  tropical  malarious  disease.  I  have  re- 
corded {Path.  .SV.  Trans,,  1879,  p.  537)  an  instance, 
oonfirming  this  statement,  in  an  old  Greenwich  pensioner, 
■ged  90,  who  died  apparently  from  old  ago,  but  whose  liver 
and  spleen  were  enormously  enlarged  from  infiltration  of 
Urdaceous  matter.  All  his  other  organs  were  sound, 
there  was  no  evidence  of  old  abscesses  or  other  caute  of 
Bupporation,  nor  of  any  dysenteric  attack,  nor  of  syi>hili8, 
bat  he  had  been  much  exposed  to  malaria  in  the  West 
Indiofl.  In  chronic  Briglit's  disease,  the  long-continued 
drain  of  albumin  is  supposed  to  be  the  main  cause 
of  the  infiltration  of  lardaceous  material  that  so  fre- 
quently occurs.  Whilst  in  phthisis,  chronic  nephritis 
follows  on  previous  waxy  intiltratiou,  the  result  of  the 
chronic  suppuration  from  pulmonary  cavities.  Larda- 
oeouB  degeneration,  in  some  rare  instances,  may  be 
quite  localized,  depending  on  a  long-continued  suppura- 
tion limited  to  the  affected  organ,  an  instance  of  this  is 
occasionally  seen,  when  outj  kidney,  which  has  been  the 
8oat  of  oalculons  pyehtis  is  found  after  death  to  be  in^- 
trated  with  waxy  material.  Neither  age  nor  sex  have  any 
special  bearing  ou  the  etiology  of  the  disease,  given  long- 
continued  suppuration,  or  the  constitutional  cachexia  of 
atmoxa,  syplulis  or  cancer,  lardaceous  changes  follow 
independently  of  age  or  sex. 
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92.  Symptoms. — When  in  the  coarse  of  an  exhaust- 
ing disease,  connected  with  prolonged  suppuration  or 
STphilitic  or  other  oachexiae,  we  find  the  urine  hecoming 
profuse,  of  low  specific  gravity,  of  nearly  neutral  reaction, 
and  containing  a  small  quantity  of  albaoiin,  and  deposit- 
ing a  fine  white  deposit,  which  on  examination  is  found  to 
consist  of  lymph  corpuscles,  a  few  fatty  epithelial  cells 
and  fine  hyaline  oasts,  whilst  with  these  symptoms  there 
is  no  hypertrophy  of  the  heart,  wc  may  conclude  that  the 
kidney  has  become  the  seat  of  lardaceons  infiltration.  In 
uucomphoated  cases  this  character  of  the  urine  is  main- 
tained throughout,  only  the  albumin  firoqucntly  becomes 
more  abundant  as  the  case  progresses,  though  the  amount 
passed  on  successive  days  is  extremely  variable.  The 
paraglobulin  often  exceeds  the  serum  albumin.  The  casts, 
too,  in  long-standing  cases,  may  stain  with  iodine  ;  this, 
however,  is  not  always  observed.  If  the  case  become 
complicated  with  acute  nephritis,  the  urine  becomes  scantyt 
and  dropsy  may  ensue;  if  on  the  other  hand  chronic 
nephritis  supervene,  cardio-vascular  changes  will  be  ob- 
served, though  owing  to  the  debility  of  the  patients  they 
never  attain  a  prominence  as  marked  as  in  nnoomphcated 
interstitial  nephritis.  Though  general  dropsy  is  not  a 
symptom  of  nnoomphcated  lardaceous  infiltration,  still  a 
little  puffiness  round  the  ankles,  especially  in  the  later 
stages  of  the  disease,  will  frequently  make  its  appearance, 
tliis  no  doubt  is  owing  to  the  hydrseniic  condition  of  the 
blood  that  is  so  marked  in  these  cases.  As  the  liver  and 
spleen  are  nearly  always  affected  as  well,  any  enlargement 
of  these  organs  will  aid  our  diagnosis,  though  it  must  not 
be  forgotten  that  both  may  bo  the  seat  of  extensive  in- 
filtration without  their  being  perceptibly  increased  in 
volume;  when,  however,  the  hver  and  spleen  are  infil- 
trated to  a  considerable  extent,  abdominal  dropsy  (ascites) 
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makes  its  appearance.  The  appetite  is  rarely  affected, 
often  the  patients  crave  for  food,  and  digest  with  comfort, 
thougb  if  the  intestines  be  also  affected  they  are  troubled 
with  diarrhoea,  and  as  this  is  apt  to  follow  on  the  inges- 
tion of  food,  it  is  advisable  to  give  it  in  as  nutritious  and 
easily  digestible  form  as  possible.  Owing  to  the  debili- 
tated condition  of  the  patients,  they  are  extremely  liable 
to  secondary  infiammation,  especially  of  the  serous  mem- 
branes, and  they  are  also  extremely  liable  to  thrombosis. 
Patients  suffering  from  lardaceoua  degeneration  of  the 
kidneys  become  rapidly  pale,  and  complain  of  fatigue  on 
the  slightest  exertion. 

98.  Prognosis. — The  duration  of  the  disease  in  its 
T&rious  stages  is  very  variable,  depending  in  great  mea- 
sure on  the  individuality  of  the  patient,  the  circum- 
stances in  which  he  is  placed,  on  tlie  development  of 
the  disease,  and  the  secondary  complications  that  it  may 
give  rise  to.  Dr.  Goodhort  {Path,  Soc,  Trans.^  1879, 
p.  685)  has  made  some  observations  as  to  the  length  of 
time  that  must  elapse  between  the  commencement  of 
suppuration  and  the  production  of  the  disease.  Accord- 
ing to  his  experience  at  Guy's  it  appears  that  three 
months  is  the  shortest  period  in  which  the  disease  is 
known  to  have  occurred,  and  also  that  the  duration  of  the 
suppuration  necessary  to  produce  lardaceous  disease 
depends  in  great  measure  upon  the  duration  and  inten- 
sity of  the  fever.  If  either  in  suppuration,  or  sjiihilis,  the 
pyrexia  be  great  or  perhaps  prolonged  without  much  in- 
tensity, other  things  being  not  adverse,  the  lardaceous 
change  will  be  produced  rapidly.  In  hot  climates  not 
only  is  the  disease  very  rife  but  its  progress  is  also  rapid. 
Death,  however,  as  the  result  of  mere  loi'daoeous  degene- 
ration of  the  kidney  is  rare,  the  event  being  duo  to 
either  the  exhaustion  caused  by  the  original  disease,  or 
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to  the  general  extension  of  the  infiltration  to  odier  organs 
leading  to  marosmn^  from  impairment  of  natrition,  or 
from   Hecoudnry  iufltimmatious   or  thrombosis.      On  the 
other  hand  iu  utiHes  where  tlio  originating  disease  ib  re- 
movable, as  in  caries  or  necrosis  of  bone,  the  health 
of  the  patient  in  often  materially  improved  for  a  time  by 
the  reliof  of  those  conditions.      Whetlier  a  enre  is  ever 
possible  is  still  a  disputed  point.     Dr.  Dickinson  {Pa 
Sue.  Trofnt,,  1879)  relates  a  case  following  on  cou^^titution 
syphilis  in  which  a  cure  seemed  certninly  to  have  be 
elTected.     He  also  relates  a  ease  which  lived  for  eigi 
years  afUT  the  first  appeai'oiice  of  the  disease,  the  grea 
part  of  wliich  waK  passed  iu  iippnrent  gootl  liealth. 

0-i.  Diogntrals. — In  Inrdnceous  disease  we  have 
distinguish  between  it  and  otlier  conditions  leading 
albuminuria.  It  is  most  likely  to  be  taken  for  gran 
contracted  kidney,  in  both  we  have  a  profuse  flow,  low 
specific  gravity,  and  only  a  small  amount  of  albumin.  In 
contracted  kidney,  however,  tlie  polyuria  is  more  marked, 
and  the  specific  gravity  is  often  much  lower,  (in  wax; 
kidney  Bartels  says  it  probably  never  falls  below  1  006 
the  urea  is  more  reduced  than  is  the  case  in  lardaceoas 
degeneration  of  the  kidneys,  whilst  in  the  latter  instau 
there  are  no  cardio-vascular  changes,  and  anemic  con 
volfiionH  are  very  rare.  It  is  distinguished  from  tubal 
nephi'itis  by  the  diffureuce  iu  the  character  of  the  uriue^H 
and  absence  of  general  dropsy ;  the  oedema  of  waxy  dis^| 
case  of  the  kidneys,  onless  associated  with  nephritis,  being 
confined  to  the  abdomen  and  lower  extremities.  In  waxy 
degeneration  of  the  kidney,  the  urine  does  not  become 
scanty  and  high  coloured,  unless  there  is  some  febrile 
complication,  wliilst  iu  tubal  nephritis  tliat  is  the  ordinary 
condition  of  the  secretion.  The  supervention  of  tubal 
nephritis  on  waxy  degeneration  is  connequently  marked 
by  the  transition  fi'om  an  abundant  discharge  of  urine 
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low  specific  gravity  to  a  scanty  discbar^  of  high  coloured 
nrine  of  high  specific  gravity.  The  albuminuria  of 
pyrexia  can  generally  be  distinguished  from  that  of 
waiy  infiltration  hy  its  dependence  on  the  course  of  the 
temperature,  by  the  provious  history  of  the  case,  hut  in 
cases  of  hectic  dependent  on  phthisis,  or  long-continued 
Buppuration,  the  differentiation  between  the  two  often  be- 
comes exceedingly  difficult.  On  the  other  hand  the  albu- 
minuria from  extra  renal  sources  can  usually  be  readily 
made  out.  by  reference  to  the  morbid  conditions  existing 
in  tlie  urinary  passages.  The  di&gnoaia  between  func- 
tional albuminuria  and  that  due  to  waxy  infiltration,  as  a 
rule,  Ls  not  thfBcnlt,  In  the  former  there  is  generally  no 
very  marked  increase  of  the  urine  secreted,  the  specific 
vity  is  rarely  lowered,  indeed  is  often  more  than  nor- 
,  the  urea  is  generally  in  cxceBs^  whilst  there  is  an 
of  that  remarkable  pallor  and  emaciation  so 
characteristic  of  the  victima  to  lardaceous  degeneration, 
all  cases  our  diagnosis  will  be  aided  by  a  careful  con- 
deration  of  the  etiological  details  of  the  case. 
9d.  Morbid  Anatomy. — Lardaceous  iuBItration  usu- 
ally affects  both  kidneys  and  genoriilly  equally.  De- 
generation of  one  kidney  is  exceptional,  tliough  it  may  be 
observed  if  the  organ  has  been  the  seat  of  long  continued 
ppuration  from  calculous  pyoUtis,  or  of  cancer,  The 
fieeted  kidneys  in  the  early  atago  are  only  slightly,  if  at 
enlarged,  in  appearance  they  maybe  shghtly paler  thou 
snal,  whilst  on  section  the  glomeruli  may  appear  pro- 
minent and  sparkling.  No  apparent  change,  however, 
may  be  noticed,  till  the  cut  surface  is  washed  with  iodine 
or  methyl  aniline  violet,  when  the  degenerated  glomeruli 
aoqoire  a  stain  &om  these  reagents,  and  stand  out  like 
spotted  points.  As  the  disease  advances,  and  the  waxy 
kiEltration  ufTects  other  vessels  of  the  kidney  besides  the 
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glomeruli,  and  the  vasa  afferentia,  snoh  aa  the  vasa  recta, 
Tasa  effereatia,  and  the  inter-lobulor  vessels,  an  increase 
in  the  size  of  the  kidney  takes  place,  which  may  bo  very 
considerable.  The  surface  of  the  organ  is  smooth  and 
the  capsule  readily  removed.  The  enlargement  is  most 
marked  in  the  cortex,  which  is  of  a  pale  yellow  colour,  and 
oontains  but  Little  blood,  whilst  the  pyramids  are  ufiually 
red,  it  being  only  in  an  advanced  stage  of  the  disease  that 
the  pyramidal  portion  of  the  kidney  becomeb  involved  and 
the  out  section  of  the  kidney  assumes  an  homogeneous 
aspect.  The  Malpighian  tufts  stand  out  from  the  trans- 
lucent wax-like  surface,  like  ghstening  points,  '*  dew- 
drops,"  08  Meckel  has  poetically  described  tliem.  If  the 
surface  be  now  washed  with  iodine  or  methyl  violet,  it 
will  be  seen  how  ex.teubiv6  iu  the  infiltration,  all  the 
vessels  exposed  to  tlio  action  of  the  reagent  acquiring  a 
stain,  and  bringing  them  out  as  prominently  as  if  injected. 
A  third  or  final  stage  of  waxy  kidney  has  been  described, 
but  it  is  evidently  due  to  the  asBociation  of  other  pro- 
cesses such  as  tubal  or  interstitial  nephritis.  In  these 
kidneys,  the  homogeneous  wax-like  appearance  of  the 
cortex  is  often  streaked  with  a  number  of  minute  yellow- 
ish white  lines,  the  result  of  the  fatty  changes  in  the 
epithelium  of  the  tubules.  The  superficial  cortex  is 
diminished  in  volume,  the  capsule  is  more  or  less  ad- 
herent to  the  surface  of  the  organ,  and  becomes  marked 
with  irregular  depressions.  If  in  addition  to  this  diminu- 
tion of  bulk  from  atrophic  changes  in  the  tubules,  there 
has  also  been  an  incvease  of  the  inter-tubular  connective 
tissue,  the  shrinking  will  be  more  considerable.  In  theso 
kidnej's  the  staining  with  iodine  and  methyl  violet  often 
takes  place  in  a  very  irregular  manner,  little  or  none  tak- 
ing place  in  the  cortex,  whilst  the  papilla  stain  deeply, 
stained  lines  running  up  from  the  npex  into  the  pyramid. 
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The  staining  of  this  part  of  the  kidney,  which  is  not 
Doticod  during  the  earlier  period  of  waxy  infiltration,  ia 
probably  accounted  for  by  the  fact  that  the  hyaline  walla 
of  the  tubules  have  become  affected,  whikt  the  disappear- 
ance of  the  staining  in  the  cortical  portion  may  be  ex- 
plained by  the  breaking  up  of  the  waxy  matters  by  fatty 
degeneration.  In  connection  with  this  latter  circum- 
stance Dr.  Moxon  {Path.  Sor.  Traris.^  1879)  has  re- 
marked that  under  typhoid  fever  he  has  kuoT\Ti  lardaoe- 
ooB  organs  recover  themselves ;  it  may  he  that  pyrexia,  as 
well  as  local  inflammation,  leads  to  molecular  degenera- 
tion of  the  infiltrated  material,  and  thus  facilitates  its  ab- 
sorption and  removal. 

The  deposit  of  waxy  material  commences  in  the  Mal- 
plghian  bodies,   and  then  affects    the  afferent  arteries. 


Flo.  £9. — Lurdacoous  degcnontion  of  the  Malpiglium  taft  and  souU 
arteriea  (Croon's  ParWogy). 


(fig.  29).  The  vasa  recta  are  next  involved,  the  vasa 
efferentia  and  the  inter-tubiilar  Tensela  being  usually 
the  last  attacked.  At  a  very  Inte  stage  of  the  process 
the  urinary  tubules   may  become    involved,  when  this 
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b  Um  cftse  it  is  th«  hyaline  wall  of  tlie  lower  part  of 
the  collecting  tabes  of  the  pyramids  that  firnt  become 
tfe»  seat  ol  this  deposit.  The  epitheliam  at  an  early 
sliS*  of  the  disease  is  Qoriual,  hut  later  ou  it  uiadergoes 
Istty  chttBgw.  CyBtB  ve  often  observed,  they  may  be 
mtamA  ttthar  by  the  irre^ilar  compression  of  the  infil- 
Intedmtfirttl;  or  as  ie  more  fi-equeutly  the  case,  from 
the  shrinking  of  the  inter-tnbular  connectiTe  tissue  the 
resolt  of  associated  interstitial  nephritis.  Casts  are  not 
BUMnms.  when  found  in  the  tubules  they  are  hyaline, 
■osMtimes  covered  with  fatty  epithelium.  The  majority 
iply  the  result  of  exudation,  though  sometimes  they 
to  be  composed  of  lardaceous  material,  and  stain 
vith  iodine  and  methyl  violet ;  these,  however,  are  only 
met  with  in  the  later  stages  of  the  disease,  when  the 
tabulee  have  become  the  seat  of  the  infiltration. 

Laidaeein  may  Ik?  obtained  from  tJic  tissues  by  Kuline's 
process.  The  kidney  is  £nely  minced  and  extracted  with 
eold  water  and  subsequently  with  dilute  alcohol  till  the 
BMSS  becomes  oolonrless,  it  is  then  digested  with  artificial 
gastric  juiee  for  several  hours.  The  precipitate,  left  after 
filtration,  consists  almost  entirely  of  pure  lardacoin  with 
the  exception  of  a  little  mucin  and  clastic  tissue,  all  the 
other  proteids  being  digested  and  removed  by  the  filtrate. 
After  being  thoroughly  washed  and  dried,  lardacein  has  a 
snowy  white  appearance,  insoluble  in  water,  and  does  not 
swell  in  solution  of  sodium  chloride.  It  is  soluble  in 
dilute  ammonia  from  which  it  can  be  precipitated  by  di- 
lute acids.  With  iodine  it  stains  a  mahogany-brown,  and 
this  reaction  was  supposed  to  be  pecuhar  to  it,  but  I  have 
shown  {Path.  Soc,  Trans. ^  1879)  that  casein,  syntonin  and 
dried  fibrin  equally  develop  the  reaction,  though  not  co- 
agulated serum  albumin.  Methyl  aniline  violet  stains 
lardacein  a  rosy  red.    A  blue  colour  is  developed  by  the 
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joint  action  of/icBino  aucl  sulphuric  acid,  but  ttiia  colora- 
tion con  be  gaus^  by  tUe^«dmixturo  of  lodino  and  Bul- 
phuric  acidV  witboH<jfce  intA^ention  of  lardacein,  or  any 
other  substance,  the  lyut^  colciir  being  probably  due  to  the 
Tolatiljluition  of  the  io<\nja  \^  the  sulpliuric  acid. 

le  difference  of  omtMiB-exist^,  as  to  the  real  nature 
of/lhe  deposited  materiKll  whether  it  is  the  result  of 
lemical  changes  in  theAissues  themselvoa,  or  whether 
/it  is  a  morbid  material  A^ved  from  the  blood.  When 
first  discovered  it  was,Arom  the  blue  colour  given  with 
iodine  and  sulphuric  adfd,  supposed  to  be  alhed  to  starch, 
hence  the  term  amylpffi  substance  apphed  to  it.  Chemical 
analyses,  however,  Jiu'e  proved  it  to  contain  nitrogen,  and 
by  its  exhibiting..^eAautho-proteic  and  Millou's  reactions 
it  is  shown  to_y^e  a/roteid  substance.  Its  composition  is 
ae  follows : — carb/u  53-6,  hydrogen  7'0,  nitrogen  16*0, 
oxygen,  US'l.sirfpImr  1*3.  Dr.  Dickinson  regards  it  as 
Uihacd/^Ibriu,  and  mnintains  that  he  has  obtained  it 
artificiflUy  by  digesting  fibrin  in  dilute  hydrochloric  acid, 
he  behoMes  the  dc-alkahzation  is  caused  by  the  withdrawal 
of  potash^alts  from  the  tissues,  the  result  of  long-con- 
tinued discharge  of  pus.  In  proof  of  this,  he  quotes 
analyses  mode  by  Dr.  Dupre,  which  show  that  the  potash 
in  healthy  hVer  tissue  is  0'209,  and  in  the  spleen  0*311 
in  100  parte.Xwhilst  in  lardaceous  degeneration  of  these 
organs  the  po  ash  is  reduced  to  0*1 61  and  0*196  respec- 
tively. Dr.  '.  Hckinsou  also  considers  the  fact,  that  the 
brown  stain  ca  used  by  iodine  with  lardacein  is  removable 
by  the  action  ce  dilute  solutions  of  potash,  but  is  restored 
by  the  action  of  an  acid,  is  an  additioual  proof  that  the 
reaction  with  iouiue  is  associated  with  tlie  condition  of 
acidity  that  is  witoitlic  removal  ol  alkali.  In  answer  to 
this  view,  it  is  mainiained  that  the  action  of  dihite  hydro- 
chloric acid  on  fibrin Wuu  have  no  other  effect  than  to  con- 
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Tort  it  into  syntonin,  and  yet  Tce  know  that  eyntomn  is 
not  lardaoein,  since  the  fonner  is  soluble  in  acids  and 
alkalies,  and  digestible  in  gastric  jnice,  which  the  latter  is 
not.  Syntonin  only  resembles  lardacein  by  the  fact  that 
both  give  the  same  coloration  with  iodine,  a  circumstance 
that  has  perhaps  led  Dr.  Dickinson  to  regard  both  pro- 
dncts  as  identical.  Again,  as  Dr.  Fye  Smith  {Path,  Soe. 
Trans,,  1879)  has  observed,  the  decolorizing  effect  on  the 
iodine  reaction  is  not  caused  by  its  action  on  lardacein 
but  on  the  iodine,  since  the  same  effect  occurs  when  wo  use 
liquor  potass®  to  efface  stains  of  iodine  on  the  finger,  the 
unstable  coloured  compound  of  iodine  is  decomposed,  and 
potassium  iodide  is  formed,  which  is  in  turn  decomposed* 
and  the  colour  restored  by  the  addition  of  acid.  I  have 
also  shown  {Path„  Soc,  Trans,^  vol.  xxx.)  that  the  iodine 
reaction  does  not  depend  upon  the  withdrawal  of  alkali 
from  the  fibrin,  since  alkali  albumin,  if  all  traces  of 
free  alkali  are  carefully  removed,  made  by  treating  fibrin 
with  liquor  potassiP,  developes  the  reaction  as  well  as  acid 
albumin  made  by  treating  fibrin  with  dilute  acid.  Lastly, 
the  deficiency  of  potash  existing  in  the  affected  tissues, 
may  be  accounted  for  by  the  increase  of  fat  in  them,  since 
we  know  that  tissues  that  have  undergone  fatty  degenera- 
tion become  poorer  in  saline  constituents. 

With  regard  to  the  actual  nature  of  tlie  product  it  is 
impossible  as  yet  to  express  anything  like  a  definite 
opinion,  still  there  are  many  points  which  indicate  that 
lardacein  is  a  mixture  of  a  proteid  with  a  fatty  body, 
of  which  we  have  a  physiological  example  in  vitel- 
hn,  which  Hoppe  Seyler  considers  to  bo  an  admixture 
of  globulin  with  lecithin.  However  tliis  may  be,  Dr. 
Stephen  Mackenzie  in  the  debate  on  lardaccoua  disease  at 
the  Pathological  Society,  made  an  important  euggestion, 
in  pointing  out  a  probable  connection  between  hyaline  and 
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lardaceons  degeneration.  For  though  the  hyaline  material 
givea  no  definite  reaction  with  iotline,  still  the  further 
study  of  this  condition  may  throw  conBidcrable  light  upon 
lardaceous  degeneration  being  aegociated  with  alterations 
in  the  blood,  for  it  might  be  that  the  difference  between 
the  hyaline  and  waxy  is  only  one  of  degree,  the  hyaline 
being  the  first  step  in  the  degenerative  process,  brought 
about  by  pyrexial  conditions,  which,  if  long-continued, 
leads  to  waxy  deposit.  Looked  at  in  this  light,  Dr.  Good- 
liArt's  observations  made  at  the  same  debate,  and  to  which 
allasion  has  been  made  in  speaking  of  the  symptoms  of 
the  disease,  with  regard  to  the  relation  between  the  pro- 
duction of  lardaceous  disease  and  the  intensity  of  fever, 
acquire  additional  interest.  In  any  further  inquiry  that 
may  be  undertakoji  to  investigate  the  exact  nature  of  this 
product,  and  to  put  its  composition  beyond  doubt,  I  would 
Biggest  that  the  nature  of  the  fatty  changes  occurring  in 
the  organs  in  this  disease  should  also  be  considered.  No 
one  ean  view  the  peculiar  translucent  waxy  appearance  of 
the  cut  sections  without  at  once  recognizing  the  fact  that 
the  fatty  matter,  to  which  it  is  undoubtedly  duo,  is  present 
in  a  form  unlike  any  other  kind  of  fatty  deposit,  suggest- 
ing the  idea  that  it  is  either  some  peculiar  kind  of  fat,  or 
ordinary  fat  mixed  with  some  other  constituent. 
Treatment. — In  aU  cases  we  must  enquire  into 
the  originating  conditions  and  endeavour  to  relievo  them. 
If  due  to  suppuration  from  diseased  bono,  means  must  be 
taken  to  check  further  discharge  by  the  removal  of  the 
dead  bone,  etc.  If  from  phthisis,  scrofula,  or  syphihs,  by 
proper  con  stitutional  remedies.  With  regard  to  the 
treatment  directed  towards  the  infiltrated  organs,  iodide  of 
potassium  lias  often  proved  of  great  service,  especially 
when  dependent  on  constitutional  syphilis.  It  should  be 
given  in  large  doses,  from   16  to  20  grains,  three  times  a 
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itf.  The  ftdmiulBtration  of  cod-liver  oil  at  the  same  time 
the  patieut's  general  condition.  lu  cases,  how- 
tndepeudent  of  syphilis,  I  prefer  the  use  of  iodide  of 
u  to  iodide  of  potassinm,  and  I  believe  its  efficacy  to 
g^efttly  increased  by  the  addition  of  arsenic  (^  grain 
'  hte  of  iron).  In  a  patient  recently  under  my  care 
4A  the  London  HoBpitol  very  great  improvement  followed 
combined  administration.  The  hver  and  spleen,  which 
considerably  enlarged  when  the  treatment  was  com- 
tced,  at  the  end  of  three  months  were  nearly  of  normal 
lensions,  whilst  the  urine  became  nearly  free  from 
[bamin.  Although  a  course  of  mercury  cannot  be  ven- 
on,  yet  great  benefit  ensues  &om  an  occasional  dose, 
cot  only  in  cases  associated  with  syphilis  but  in  others, 
especially  when  the  liver  is  impUcated  and  ascites  is  pre- 
sent. A  grain  of  grey  powder  combined  with  digitalis  and 
squill  may  be  administered,  for  many  nights  following, 
and  its  use  is  attended  by  increased  excretion  of  urea, 
and  often  prodigious  diuresis,  and  relief  to  the  ascites, 
if  present.  In  those  cases  where  the  intestines  become 
the  seat  of  lardaceous  deposit,  and  there  is  considerable 
diarrhoea,  bismuth  proves  most  serviceable. 


Cystic  DEOEKSRATioir. 

Under  this  head  we  have  to  consider; — 1,  Conyenital 
rmal  cysts ;  2.  Benal  cysU  in  adults,  primary  and  secon- 
dary;  whilst  3.  Hydro- tiq>hrosis  or  the  dilatation  of  the 
pelvis  with  destruction  of  kidney  substance,  is  also  most 
conveniently  studied  in  tliii;  place. 

97.  Congenital   Renal  Cysts. — Both    kidneys   are 
l^nwUly  affected,  and  sometimes  attain  such  a  size  as  to 
delivery.      Their  usual  size,  however,  ranges  from 
)  sax  inches  in  length,  and  two  to  four  inches  in 
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width,  and  weight  from  tliree  and  a  half  to  five  ouuces. 
Their  surface  is  studded  with  numerous  projecting  cysts, 
whilst  OD  section  it  is  found  that  nearly  the  whole  of  the 
Iddney  structure  has  disappeared,  being  replaced  by  a 
congress  of  cysts  of  different  Bi2es,  these  being  generally 
filled  with  a  darkish  coloxired  ^uid,  which  contains  urea> 
and  ia  more  or  less  albuminous.  Virchow,  who  was  the 
first  to  thoroughly  investigate  the  nature  of  the  disease^ 
showed  that  it  was  caused  by  an  embryonic  inflammation 
of  the  tubules,  which  occluded  tlie  papillm,  and  he  thought 
that  the  iufiammation  originated  from  the  infarcts  of  uric 
ftcid  and  urates  so  fro^uently  deposited  in  tlie  straight 
tabes  during  fcctal  life  (see  calculous  disease  of  kidney). 
This,  probably,  is  the  explanation  in  the  majority  of  cases, 
but  in  some  it  is  probable  that  increased  connective  tissue 
formation  plays  a  part  in  the  causation,  whilst  others  may 
be  referred  to  the  metamorphosis  of  the  epithelium,  in 
aome  portions  of  the  tubules,  into  colloid  matter  (Forster, 
Pathological  Anatomy,  p.  468).  Dr.  Ewart  has  recorded 
{Pathohtfical  Societi/n  Trattsactiona,  1880)  a  case  of  cystio 
degeneration  of  the  left  kidney  and  ureter  in  a  new-bom 
infant,  in  which  the  obstruction  was  due  to  a  valvular 
fold  of  mucous  membrane  in  the  ureter,  which  allowed  the 
passage  of  a  probe  upwards,  but  not  downwards.  Con- 
genital cystic  degeneration  of  the  kidney  has  also  been 
found  associated  witli  hydatids,  an  interesting  case  of 
which  is  recorded  by  Dr.  Gayley  (Paiholoykal  Society^ 
Transactions,  1874).  The  subjects  of  congenital  cystic 
disease  have  generally  some  other  congenital  defect, 
elab-foot,  webbed  fingers,  transposition  of  viscera,  imper- 
forate anus,  cncephaloccle,  arc  among  the  most  frot^uont 
exAmples,  whilst  Ebstein  relates  a  case  in  which  witli  cys- 
tic kidney  on  the  right  side,  the  right  lower  extremity  aud 
right  half  of    the   female  genitals   wore   absent,   whilst 
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notiuDg  abnormal  was  fotind  on  the  left  side  of  the  body. 
Most  of  the  children  with  cystic  disease  ore  born  pre- 
maturely, and  either  are  still-bom,  or  else  die  60on  after- 
wards. In  some  where  the  disease  is  limited  to  one  ludney, 
life  may  be  prolonged,  Mr.  Knowsley  Thornton  and  Dr. 
Day  have  recorded  a  case  of  this  kind,  which  was  beheTed 
to  be  congenital,  in  which  the  kidney  was  removed,  and 
six  months  afterwards  the  patient  was  reported  to  be 
much  improved  in  health,  and  to  have  grown  condderabl; 
(LancH,  June  5th,  1880). 

98.  Cystic  Degeneration  after  Birth.  — 1.  Pri- 
mary  cystic  formation  is  most  commonly  observed  during 
middle  life.  Both  kidneys  are  usually  affected,  though  u 
a  rule  to  an  unequal  extent.  It  is  twice  as  frequent  in 
men  than  women  (Ebstein).  The  disease  runs  a  very 
insidious  course,  with  often  a  sudden  termination  in 
urtemic  convulsions.  In  some  oases  a  history  of  a  blow, 
or  a  strain  can  be  obtained,  otlieri^ipe  there  is  no  special 
etiological  condition  associated  with  the  disease.  The 
symptoms  are  usually  obscure,  if  there  be  great  enlarge- 
ment of  the  kidney,  a  tumour  will  be  felt  in  the  loins, 
whilst  an  intermittent  haaraaturia  and  albuminuria,  and 
the  discharge  of  urine  of  abnormally  low  specific  gravity, 
are  the  most  constant  phenomena  observed,  but  even 
these  may  be  absent,  and  we  may  remain  unaware  of  the 
existence  of  any  renal  mischief  till  after  death.  The  kid- 
ney when  removed  from  the  body  prcsonts  a  remarkable 
lobutated  appearance,  owing  to  the  projection  of  the 
numerous  cysts.  These  vary  in  size  from  mioiuto  points 
up  to  that  of  a  fair  sized  orange,  and  their  colour  may  be 
either  dark  and  purplisli,  reddish-brown,  or  greeniah-yel* 
low,  so  tlmt  the  whole  appearance  of  the  transformed 
organ  has  the  resemblance  to  a  bunch  of  unequally 
ripened  grapes.     On  section  it  will  be  found  that  the  cysts 
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are  indepeudent  of  each  oUier,  and  that,  with  the  exception 
of  a  few  that  may  have  been  ruptitred,  their  walls  are 
closed.      Their   coutenta   are   usually  limpid^  sometimes 
gelatinous;  whilat  serum  albumin,  altered  blood,  crystals 
of  cholesterine,  and  oxalate  of  lime,  are  the  chief  couKti- 
toents,  true  urinary  products  being  rare.      The  cysts  are 
lined   with   flat  polygonal  epithelial  cells,    and  are  sur- 
rounded with  a  thick  bed  of  coarse  connective  tissue.      In 
Bpito  of  tlie  apparent  destruction  of  the  kidney  tissue,  it 
ia  remarkable  to  find   on   microscopic  examination  bow 
many  tubules  have  boon  spared.      With  regard  to  the 
origin  of  the  disease,  some  refer  it  to  an  alteration  in  the 
Malpighi&n  bodies,  others  to  occlusion  of  the  renal  tu- 
bules.    Mr,  Eve  [Pathological  Society's  Transactiom^  1880), 
who,  in  a  case  reported  by  him,  paid  attention  to  this 
point,  states  positively  that  the  glomeruli  were  not  per- 
ceptibly altered  in  Bcctione,  which  showed  distinct  dilata- 
tion of  immediately  adjoining  tubes  ;  whilst  the  stages  of 
transition  from  simple  dilatation  of  the  tubule  to  the  for- 
mation of  cyst-Jike  cavities,  could  be  so  plainly  observed, 
as  to  leave  little  doubt  that  cyst  development  took  place 
firom  the  tubuh  uriniferi.     In  most  cases,  as  in  this,  the 
disease  is,  however,  too  far  advanced  to  permit  of  con- 
jectures as  to  the  original  cause  of  the  retention,  though 
it  is  probable  it  consists  in  a  chronic  inflammation  of  the 
interstitial  tissue,  leading  at  first  to  occlusion  of  the  ducts 
of  tho  pyramids,  and  then  causing  dilatation  higher  up, 
till  the  whole  kidney  is  involved.     When  the  disease  in- 
volves the  glomeruh,  it  will  be  generally  found  that  the 
contents  of  the  cysts  are  not  limpid  and  albuminous,  but 
colloid,  in  this  case  the  capsule  becomes  distended  witli 
colloidal  matter,  and  thus  forms  a  more  or  less  solidified 
oyst,  but  these  cases,  which  are  less  frequent  than   the 
limpid  variety,  ought  to  be  considered  rather  as  colloidal 
than  a  true  cystic  defeneration. 


816 


DIbE&SBS   OF  THX    KIDKET. 


« 


2.  Secondary   Cystic  Fomiatiotu. — ^Theae   are   tlie  clear 
trauspareut  looking  cysts  so  constantly  present  in  grana- 
lar  kidnoy.      TLey  vary  in  sue  from  a  piii's-head  to  ft 
pigeon's  egg,  the  largest  contain  albumin,  and  sometimes 
uric  acid  crystals,  they  all  Lave  minate  masses  of  a  gela- 
tinous character  floating  in  them,  their  walls  are  thin,  and 
are  generally  distinct  from  each  other.      The  view  gener- 
ally held  with  regard  to  their  formation,  is  that  they  are 
formed  by  the  irregular  compression  exercised  by  the  con- 
tracting fibrous  tissue  on  the  urinary  tubule,  or  by  disten- 
sion of  the  capsule  of  a  Malpighiau  corpuscle,  owing  to 
obstruction  of  its  outlet  by  compression,  from  contracting 
fibrous  tissue,  or  blockage  by  a  cast.      Recently  a  view 
has  been    advanced   (Qreeue,  Heitzmanu*s   MorpHolo^)^ 
^hich  considers  cysts  as  products  of  secondary  changes  of 
medullary  bodies.   The  firHtstep,  according  to  this  account 
of  the  process,  is  the  formation  of  inflammatory  corpuscles 
in  the  cortex,  and  pyramidal  substauco,  apparently  derived 
from  the  tubular  epithelia.      These  bodies  swell,  become 
pale,  and  by  a  process  of  hquefaction  form  a  hyaline  mass,  ^ 
in  which  may  be  found  flne  granular  fibres,  like  those  of  V 
myxomatous  tissue.     Tliis  mass  is  bounded  by  unsoftened 
inflammatory  corpuscles.    As  the  cysts  enlarge,  these  gra- 
dually liquefy,  till  a  cavity  containing  a  sero-albuminous 
fluid  is  formed,  bounded  by  flattened  medullary  corpu&clcs,fl 
from  this  a  fibrous  basis  substance  originates,  which  forms     i 
the  wall  of  the  cyst. 


HYZ>B0-N£PHB0St8. 


99.    Etiology. —  It  has  been    objected   that    hydro-, 
nephrosis  ought  not  to  be  classified  iu  connection  wit 
cystic  disease  of  the  kidney,  which  is  supposed  to  refe 
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ly  to  microscopic  degeneration  of  the  organ.  But 
Dr.  Pyo  Smith  (Pat/i.  Soc  Trans.,  vol.  xxiii.)  has 
justly  replied,  that  an  obstruction  to  tlie  ureter  producing 
either  a  large  single  cavity,  or  a  mnUilocular  one,  may  be 
fairly  described  as  cystic  disease,  and  that  every  gradation 
ic  the  form  and  character  of  cystic  development  may  be 
observed  between  a  simple  hydro- nephrosis  and  a  granular 
kidney  full  of  microscopic  cysts. 

Hydro-nephrosis  then,  may  be  deiiued  as  a  cystic  disease 
of  the  kidney,  following  on  dilatation  of  tlie  ureters  and 
the  pelvis  of  the  kidney,  and  attended  with  more  or  less 
destruction  of  the  renal  tissue.  The  obstructions  that 
produce  the  original  dilatation  of  the  ureter  and  pelvis 
of  the  kidney  are  numerous.  Out  of  forty-seven  cases 
collected  by  Mr.  Henry  Morris  (Med.  Chir,  Trans,,  vol, 
lix.),  twelve  were  due  to  impaction  of  calculous  matter ; 
in  five  the  obstruction  was  caused  by  the  abnormal  course 
of  the  ureter ;  in  five,  it  was  impervious  ;  in  two,  simply 
narrowed,  probably  from  congenital  causes ;  in  two  it 
was  compressed,  one  by  tumour,  and  in  the  other  by  an 
abnormal  branch  of  the  renal  artery ;  in  two,  the  obstruc- 
tion was  caused  by  a  valvular  flap  of  mucous  membrnne 
at  the  orifice  of  the  ureter ;  in  one  case,  the  compression 
was  caused  by  a  baud  of  fibrous  tifsue  passing  from  the 
brim  of  tlie  pelvis  to  the  sacrum;  whilst  in  nineteen  cases, 
the  cause  of  the  obstruction  was  not  mentioned  or  not 
discovered.  Ebst^in  lays  a  particular  stress  on  the  con- 
nection that  subsists  between  hydro-nephrosia  and  the 
pathological  conditions  of  the  female  genital  apparatus  as 
caused  by  pressure  from  tumours,  etc.  It  may  also  be 
caused,  not  by  direct  obstruction  by  pressure,  but  by  dis- 
placement and  traction  on  tlie  ureter  by  the  tumour. 
Obstruction  to  the  flow  of  urine  from  the  bladder  by  en- 
larged  proetate,  or  from   stricture,   has   been   spoken  of 
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as  causing  hydro-uephrosia ;  bat  the  oonditioin  is  rather 
one  of  sacculation  than  the  formation  of  a  cjst  containing 
fluid. 

100.  Symptonia  depend  very  much  upon  the  mode 
of    origination.      Tuna    when    it  follows   upon    uterine 
disease    no    symptoms    may  be    noticeable   during  life. 
Ab   Mr.   Morris   observes :    *'  Numerous  cases   of  cancer 
of  the  pelvic  organs  are  treated  annually  in  the  Middle- 
sex Hospital,  yet  none  of  the  present  surgeons  can  re- 
member to  have  seen  a  single  instance  in  which  disten- 
sion of  the  pelvis  of  the  kidney  could  be  detected  by  an 
alxlomiual  swelliiig  during  Hfe ;    yet  hydro-nephrosis  is 
almost  weekly  soon  in  the  poHt-mortcm  room.*'     This^  no 
doubt,  is  owing  to  the  fact  that  tlic  ureter  in  these  casefi 
is  never  quite  occluded,  and  therefore  the  pressure  effects 
do  not  lead  to  extreme  distension  of  the  kidney  so  as  to  be 
detected  during  life.     It  is  when  the  occlusion  is  more  or 
less  permanent  and  complete,  and  has  come  on  suddenly, 
that  the  hydro-nepbrotic  distension  of  the  kidney  acquires 
a  cousidorable  size,  and  these  cases  are  those  in  wbicli  the 
obstruction  is  high  up  in  the  ureter,  rather  than  when  it 
is  situated  near  the  bladder.     Mr.  Morris  is  of  opinion 
tliat  when  an  abdominal  swelling  can  be  detected,  there 
has  been  either  sudden  and  complete  obstruction  to  the 
mine  secreted  by  a  kidney  in  full  function,  or  else  after 
one    kidney   has   undergone   compensatory  hypertrophy, 
some  obstacle  Las  arisen   to   the   flow  of  urine   in   the 
hypcrtropliicd  organ.     The  tumour  thus  formed  may  be 
enormous,  and  seriously  compress  both  the  tlioracic  and 
abdominal  viscera.    By  its  pressure  on  the  colon  it  often 
causes  eeriouH  obstruction  of  the  bowels.     The  tnmonr  is 
painless  w^hen  handled,  though  often  the  seat  of  cutting, 
stabbing  pains  ;  fluctuation  can  generally  be  determined, 
and  frequently  after  handling  by  the  physician  or  surgeon, 
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coDtents  are  discharged  iuto  tho  blAddGr^  causing  an 
abundant  flow  of  urine.  Hematuria  and  albuminuria 
may  be  occasionally  present,  but  they  are  by  no  means 
constant  symptoms.  The  uriuu  is  not  diminiBhcd  in 
quantity  unless  both  kidneys  are  affected,  the  sound  organ 
doing  the  work  of  the  obstructed  one ;  indeed,  the  dis- 
cbarge is  often  over-copious  from  the  conteuts  of  hydro- 
nephrosis discharging  into  the  bhidder. 

101.  DiagnoftU. — During  the  whole  progress  of  the 
disease  tho  uriue  may  remain  unaffected  in  quality,  but 
the  diagnosis  is  tolerably  certain,  if,  with  a  renal  tumour, 
we  have  intermittent  discharges  of  pole  aqueous  uriue. 
The  tumours  likely  to  be  taken  for  hydro-uephrosis  are 
ovarian  cysts,  hydatids  of  tlie  kidney,  and  ascites.  The 
former  may  generally  be  determined  by  examination  by 
the  vagina  and  rectum.  Thin  latter  exaoiination  should 
be  performed  by  introducing  tlie  hand  into  the  rectutn, 
and  exploring  with  the  finger  the  whole  of  the  upper 
pelvic  region.  By  alternately  compreB&tug  the  uretura 
with  Davy's  rectal  lever  we  can  also  leani  whether  urine 
is  being  discharged  by  both,  or  whether  it  is  obstructed 
in  one.  If  the  urine  is  quite  obstructed  in  one,  wo  may 
be  tolerably  confident  tliat  tho  case  ia  one  of  hyilro- 
nephrosis,  and  not  ovarian.  The  history  of  their  de- 
velopment, and  a  careful  consideration  of  the  relation 
of  the  tumour  to  the  intestines,  will  also  aid  in  form- 
ing our  opinion.  Withdrawal  of  small  portions  of  the 
contents  of  the  tumour  will  decide  if  there  should  be 
doubt,  as  also  will  be  the  case  with  an  liydatid  tu- 
mour. In  ascites,  dulness  will  always  be  found  in  the 
most  depeudeut  part,  whereas  in  hydro-nephrosis  the  dul- 
ness always  remains  localized,  in  whatever  position  tho 
patient  may  be  placed.  Solid  tumonrs  of  the  kidney  may 
bo  distinguished  from   hydro-nephrosis   by  the  want  of 
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flttctnation  and  their  irrcgalar  and  nodnlat^d  cootonr.  It 
is  sometimes  difficult  to  det«rmiue  between  pyo-nephroeis 
and  liydro-uephroeiB.  In  the  former,  however,  we  have 
generidly  the  history  of  preceding  pyelitis  and  the  occa- 
sional discharge  of  pus  and  blood,  com^iderable  constitu- 
tion disturbance,  and  often  a  flnotuating  temperature ; 
whilst  in  hydro-nephrosis  the  early  history  is  often  ob- 
scure, the  symptoms  have  come  on  insidiously,  there  is 
little  constitntional  disturbance,  and  the  discharge,  when 
it  occurs,  is  aqueous. 

102.  Morbid  Anatomy.— The  degree  of  dilatation 
of  the  pchis  of  the  kidney,  and  the  destmction  of 
its  tissue,  depends  on  the  completeness  of  the  ob- 
struction, wliilst  the  form  of  tlie  tumour  is  determined 
by  the  position  of  the  obstruction.  If  situated  low  down, 
as  in  the  bladder,  the  distension  of  the  ureter,  pelvis 
and  capsule  assumes  a  somewhat  fusiform  shape,  the 
ureter  in  some  instances  resembling  small  intestine 
both  in  size  and  sacculated  appearance.  'When  the  ob- 
struction is  higher  np  in  the  ureter,  the  tumour  assumes 
a  rounded  pyramidal  shape,  the  apex  being  formed 
by  the  obstructed  part  of  the  ureter.  The  tumour  may 
consist  of  only  one  single  cavity,  more  frequently  of 
several,  each  opening  into  the  pelvis  of  the  kidney  and 
corresponding  to  the  dilated  calyces.  When  the  ob- 
struction is  complete  and  long  continued,  every  vestige 
of  renal  tissue  miy  disappear  and  nothing  left  but  a 
membranous  sac.  The  first  change  in  the  renal  tissue 
is  flattening  of  the  papilla  and.  dilatation  of  the  calyces, 
whilst  the  medullary  substance  atrophies,  till  at  length 
under  the  long-continued  pressure  of  the  confined  secretion 
the  cortex  dwindles  and  disappears,  though  this  process  is 
slow,  owing  aa  we  have  seen  (p.  270),  to  Uie  overgrowth 
of  the  interstitial  connective  tissue,  which,  for  a  time 
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the  undne  pressiire  in  the  tubulee.  When  the  ob- 
OQ  at  first  is  slight  and  only  gradually  increaseH,  no 
(?reat  dilatation  may  ensue,  and  may  proceed,  suppofling 
tho  obstruction  never  becomes  quite  complete,  no  further 
than  to  atrophy  of  the  medullary  substance.  Even  then 
if  complete  obstruction  sets  in,  and  the  kidney  structure 
ia  absolutely  wasted,  tho  hydro-uephrosis  never  attains 
considerable  dimensions,  because  the  dcstructiou  of  the 
aeoreting  stracturo  has  gone  hand  in  hand  \vith  tho  ob- 
strnetion.  It  is  sudden  and  complete  obstniction  that 
laads  to  large  hydro-nephrotic  tumours.  The  fluid  of 
ydro- nephrosis  is  of  low  specific  granty  l-OOl  with  a 
lieatral  or  slightly  acid  reaction,  never  alkaline  unless  it 
has  been  kept,  it  generally  contains  traces  of  urea  and  urzo 
id  tliough  these  may  be  absent.  It  does  not  contain 
Ibumin,  though  Dr.  Schetelig  of  Hamburg  has  found 
par-albumin  in  tho  fluid  of  a  hydro-nephrosis,  cholesterin 
^^^iias  ol.so  been  found.  Tho  fluid  contains  an  abundance  of 
^BBodinm-chloride.  In  many  respects  it  resembles  tho  Huid 
^Bbf  an  hydatid  cyst,  that  however  has  usually  a  higher  spe- 
^Bftific  gravity,  1*009  to  1*013;  its  reaction  in  usually  fuiutly 
Halkaline ;  the  sodium-chloride  is  much  more  abundant  tlian 
that  found  in  hydro-uephrosis  or  any  other  fluid  in  the 
body,  whether  healthy  or  morbid;  lastly,  it  never  contains 
urea  or  uric  acid,  whilst  the  presence  of  booklets  can 
generally  be  made  out.  The  fluid  of  a  hydro-nephroeis 
often  contains  pus,  sometimes  it  becomes  rapidly  purulent 
ao  tliat  tho  condition  becomes  that  of  a  true  pyonephrosis. 
Hydro- nephrosis  is  usually  confined  to  one  kidney,  the 
other  becoming  hypertrophicd  in  consequence  of  tho 
doable  duty  tlirowu  on  it.  If  both  kidneys  are  aflected 
tli«y  are  generally  unequally  fo.  When  tho  disease  re- 
sults from  congenital  malformation  of  the  ureter,  there  is 
usually  some  other  abuonuaUty  of  development  noticed, 
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as    club-foot,  webbed  toes  and    fingers^  hare-lip,  ckn 
palate,  etc. 

103.  Treatment. — If  the  ilisease  arises  from  suddon 
obstruction  as  from  the  impaction  of  a  calcolos,  wo  may 
hope  if  the  obstruction  is  speedily  removed,  that  beyond 
dUatatiou  of  the  pelvis  of  the  kidney,  no  great  damage  has 
been  done  to  the  renal  tissue.  Even  in  cases  where  it  is 
impossible  to  cfifoct  the  removal  of  the  obstruction,  great 
good  may  result  by  endeavouring  to  relieve  the  pi«s- 
Bure  or  tension  on  the  ureter.  Thus  in  cases  of  hydro- 
nephrosis arising  from  tumours  in  the  pelvic  region,  the 
thorough  emptjring  of  the  lower  bowel  every  day;  sup. 
porting,  when  possible,  the  tumouxi  ns  in  prolapsed 
uterus  or  fibroid  of  that  organ,  by  means  of  pessaries* 
etc.,  introduced  into  the  vagina  ;  by  keeping  the  patient 
in  a  posture  that  shall  diminish  the  pressure  or  traction 
of  the  tumour  on  tho  ureter,  to  the  greatest  possible 
degree.  In  those  cases  in  which  the  obstruction  is  so 
great  as  to  resist  the  onward  pressure  of  the  accumulated 
llnid,  but  not  so  complete  as  to  resist  any  additional  force, 
such  as  may  be  j»roduced  by  pressure  with  tho  hand, 
great  relief,  and  in  a  few  instances  a  cure,  has  been 
effected,  by  daily  emptying  the  sac  by  gently  squeezing  it, 
and  then  applying  a  flannel  roller  firmly  roijnd  the  abdo- 
men. In  applying  this  mode  of  treatment,  cai'o  must  be 
taken  not  to  apply  the  pressure  too  suddenly  but  gently 
and  uniformly,  otherwise  there  is  danger  of  rupturing  the 
sac.  Lastly,  if  the  tumour  is  rapidly  increasing  and  can* 
not  be  emptied  by  ordinary  pressure,  surgical  means  must 
be  employed,  mere  puncture  and  withdrawal  of  the  fluid 
gives  sufficient  relief  in  some  of  these  cases,  but  in  others, 
especially  if  tho  cause  of  the  obstruction  bo  an  impacted 
calculus  and  the  sac  after  having  been  tapped  speedily 
reMs,  it  is  advisable  to  have  recourse  to  more  ofiectual 
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means  and  to  make  an  incision  tliroagh  the  loin  into  the 
distended  pelvis  of  the  kidney,  when  the  calculus  may  be 
removed,  or  possibly  even  a  stricture  due  to  an  abnormal 
fold  of  mucous  membrane  at  the  upper  orifice  of  the 
nrcter  may  be  dealt  with ;  or  the  entire  organ  may  ho 
removed.     The  details  connected  with  the  operative  pro- 

urcs  required  for  puncture,  nephrectomy  or  uephro- 

y  belong  entirely  to  the  province   of  surgery,   and 

cannot  be  discussed  in  this  work.      In  maklup:,  how- 

an  exploratory  puncture  with  an   aspirator  for  the 

pose  of  withdrawing  fluid  for  examination,  wo  should, 
unless  there  is  a  decided  prominent  fluctuating  spot  where 
the  skin  is  discoloured  or  the  sac  thin,  in  the  case  of  the 
left  kidney,  insert  the  trocar  in  the  interval  between  the 
two  last  ribs  near  their  anterior  extremities,  a  situation 
iginally  proposed  by  Mr.  J.  Thompaou  of  Nottingham. 

ilst  for  the  right  kidney,  Mr.  Morris  proposes  a  spot 
Lalf-way  between  tlio  last  rib  and  the  crest  of  the  ilium, 
between  two  inches,  or  two  inches  and  a  half,  behind  Uie 
Ulterior  superior  spine  of  the  ilium. 


Debmotd  Cvsts. 


104.  Dermoid  Cysts,  although  frequently  discharging 
into  the  urinary  passages,  are  rarely  found  actually  exist- 
ing in  the  kidneys  or  walls  of  the  urinary  passages.  Their 
^•tmcture  is  peculiar,  consisting  of  an  outer  coat  or  fibrous 
^B^velope,  and  an  inner  layer  of  cuticular  tissue.  This 
^^B  smooth,  but  having  irregular  prominences  scattered 
^Bbroaghout.  The  epithelium  consists  of  layers  of  cells,  the 
iuperiicial  are  flattened  and  nucleated,  the  deeper  poly- 
gonal and  rounded.  Occasionally  under  the  epithelial 
observed  in  the  cutis.    Betwccu  this 
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layer  and  tLo  external  coat  is  a  little  fino  adipose  tissae 
The  contents  of  the  cysts  are  composed  of  a  dirty  yellowish 
pultaceons  Ouid,  consisting  of  fatty  and  sebaceons  matter, 
epithelial  cells,  and  crystals  of  cholesterin.  Imbedded  in 
this  will  be  found  remains  of  bone,  teeth,  hair,  and  some- 
times stripped  muscular  fibres  and  nerve-tissue.  In  a 
case  brought  under  my  observation,  the  cyst  fvas  appar- 
ently connected  with  tlie  right  spermatic  cord,  forming  a 
hernia-like  protrusion  in  the  inguinal  canal,  in  fact  it  was 
at  first  taken  for  a  hernia  and  was  found  to  be  irreducible. 
The  child  became  ill  and  feverish  and  the  urine  thick  and 
albuminous,  and  the  swelling  disappeared.  The  urine  ^ 
then  cleared  up  and  ceased  to  contain  albumin,  no  teeth  fl 
or  bone  were  discharged,  but  when  the  urine  became  clear 
it  was  noticed  that  from  time  to  time  an  abundance  of 
fine  hair  was  passed  with  the  urine.  This  hair  collected 
and  examined,  consisted  of  three  varieties  of  hairy  matter 
mingled  together ;  very  fine,  short  straight  hairs  closely 
matted  together  by  a  sticky  sebaceous  gubstance  and 
having  somewhat  the  appearance  of  felt,  short  crisp  curly 
hairs  somewhat  resembling  wool,  and  some  longer  fibres, 
resembling  in  all  respects  human  hair.  These  latter 
varied  in  length  from  about  a  quarter  of  an  inch  to  two 
inches,  and  were  coloured  either  a  deep  coal-black  or 
else  a  bright  vermilion-red,  they  comprised  about  one- 
tenth  of  the  whole  mass  of  hair.  The  amount  discharged 
varied  conaiderably,  for  some  days  no  hair  would  bo  de- 
posited and  then  an  abundance  would  come  away.  This 
discharge  of  hair  caused  the  patient  no  discomfort,  and 
the  cliild  had  no  apparent  irritability  when  it  passed 
water.  I  therefore  advised  the  parents  not  to  trouble  abou 
the  matter  at  present,  but  to  keep  the  child  under  medi 
supervision,  wlien  if  any  chronic  irritability  of  the  bladder 
arose,  either  from  the  irritation  produced  by  the  constant 
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r  ivenence  of  foreign  bodies  in  the  bladder,  or  from  calculous 
cUpOfldt  round  any  hairs  that  had  not  come  away,  surgical 
int^irference  might  be  required.  The  pccuhor  character 
of  the  hairy  matters  discharged  is  suflicient  to  indicate 
the  nature  of  the  case,  and  to  distinguish  them  from  hairy 
substances  purposely  or  accidentally  introduced  into  tho 
ttrino.     The  peculiar  felt-Iiko  subHtaucc,  hi  which  woolly 

*  and  long  straight  hairs  are  intermixed,  and  the  ]>ecuUar 
bright-red  colour  of  some  of  the  latter,  are  alone  character- 
io  of  hairs  discharged  by  dermoid  cysts. 


Fattk  Deoenebatiom. 

105.  Fatty  Degeneration  of  the  kidney  epithelia 
ly  be  either  acute  or  chronic.  The  most  acntc  forms 
are  those  associated  with  phosphorus  poisoning,  and  other 
toxic  agents,  such  as  sulphuric  acid,  oxalic  acid  and  car- 
bonic oxide ;  certain  morbid  conditions,  as  in  ulcerative 
endocarditis  of  acute  rheumatism,  after  extensive  burns, 
pernicious  anaemia,  and  diabetic  coma,  and  that  condition 
not  yet  determhiei,  which  leads  to  acute  yellow  atrophy 
of  the  liver.  The  chronic  forms  are  the  fatty  changes  that 
occur  in  tlio  opitheUum  hi  Bright'a  disease,  and  the  fatty 
infiltration  observed  in  chronic  phthisis  and  other  wasting 
diseases. 

The  acuu  fatttj  chatujis  occur  chiefly  in  the  convoluted 
portion  of  the  tubules,  and  is  often  bo  limited  to  them 
that  a  distinct  huo  of  demarcation  can  be  made  out 
between  tho  straight  and  convoluted  portions  of  the  tu- 
Imles.  Though  tho  straight  portion  may  be  aflfected 
it  ifl  not  eo  marked.     Tho  swelling  of  tho  cpitheHum 
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causes  some  slight  enlargement  of  die  organ  at  first,  bnU 
as  desquamation  proceeds  tlie  kidney  diniinisbes  in  bolkr^ 
&om  tbo  discharge  of  the  degenerated  cells.  On  mukiug  a 
section  of  a  kidney  undergoing  acute  fatty  changes,  the 
cortege  presents  a  greyish-yellow  colour,  often  much 
mottled,  the  pymmids  oongosted.  In  septic  cases  the 
organ  is  very  much  softened  throughout,  and  in  some 
oases,  as  in  embolism  of  the  renal  artery,  necrosis  of 
the  kidney  may  result.  In  this  case,  the  whole  of 
the  cortical  substance,  and  some  portion  of  the  pjTami- 
dal,  are  converted  into  a  dry  greyish  opaque  mass,  in 
which  dark  rod  spots  irregularly  disti'ibuted  may  be 
observed.  These  spots  correspond  to  the  Malpighian 
corpuscles,  which  are  the  only  vessels  in  the  kidney  that 
contain  blood  in  sufficient  quantity  to  cause  distension ;  the 
veins  of  the  kidney  either  being  empty,  or  containing  only 
a  little  thin  bloody  fluid.  No  special  symptoms  indicate 
the  occurrence  of  acute  fatty  degeneration  of  the  kiilney. 
Albuminuria  may  be  present,  bat  it  is  not  infrequently 
absent  (see  p.  103).  Fatty  cells  may  appear  in  the  urine 
if  the  patient  8ur\*ive  the  attack  a  few  days,  but  tliey  are 
rarely  noticed  in  the  early  acute  stage,  though  I  have  seen 
free  fat  in  small  quantities,  in  the  urine  of  a  patient  dying 
of  acute  diabetic  coma  (acetonromia).  As  acute  fatty 
degeneration  of  the  kidney  is  generally  associated  with 
fatty  dpgcucration  of  oUicr  organs,  especially  the  liver,  wo 
often  find  the  character  of  tlieso  derangements  expressed 
in  the  urine.  Thus,  in  acute  yellow  atrophy  of  the  liver, 
or  after  phosphoras  poisoning,  wo  find  the  urine  contain- 
ing bile,  and  products  of  imperfect  proteid  metabolism, 
to  wit,  leucin  and  tyroBin,  Witli  respect  to  these  consti- 
tuents the  composition  of  the  urine  varies  at  different 
stages  of  the  disease.  At  first,  during  the  period  of 
hypcrfemia,  we  find  the  urea  either  normal  in  quantity 
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or  perhaps  slightly  augmented,  whilst  both  bile  pig- 
ments and  bilo  acids  arc  present  in  the  urtuo  and  but 
rarely  Icnctn  and  tyrosin.  Aa  the  destruction  of  the  liver 
eelhi  advances,  the  amoant  of  urea  rapidly  diminishee,  till 
<mly  a  fourtli  of  the  normal  quantity  may  he  observed, 
and  it  is  then  that  leucin  and  tyrosin  are  most  abundant, 
whilst  tlie  quantity  of  bilo  considerably  diminishes ;  the 
pigment  being  only  represented,  the  bilo  acids  being 
Qsaally  absent ;  the  dark  colour  of  the  urine  observed  at 
tHoB  stage  being  due  to  a  very  great  relative  nud  absolute 
ezoess  of  urates.  Albumin  may  or  may  not  be  present  in 
tlieso  cases. 

The  nature  of  the  changes,  in  chronic/atty  tktjmeratum 
td  the  kidneys,  is  described  in  connection  with  the  atrophic 
changes  observed  in  chronic  nephritis  (p.  217). 

106.  Parenchymatous  Degeneration^  or  as  it  is 
sometimes  called,  molecular  or  granular,  consists  in  a 
**  cloudy  swelling"  of  the  renal  epithelium,  similar  to 
what  is  obberved  in  acute  tubal  ucphritiH.  Indeed  most 
authorities  consider  the  two  conditions  identical,  and  that 
cloudy  swelling  is  the  first  step  in  acute  Bright's  disease. 
Professor  Greenfield  defines  the  relation  between  the  two  in 
perhaps  a  more  exact  manner,  when  ho  says,  that  whilst 
encLymatous  degeneration  occurs  at  the  onset  of  acute 
right's  disease,  and  other  morbid  conditions,  it  is  not 
the  essence  of  the  disease  but  only  the  common  re- 
sult of  different  processes.  This  "cloudy  sweUing " 
is  noticed  in  those  who  have  died  of  febrile  diseases, 
sucli  as  pneumonia,  typhus,  enteric  and  scarlet  fevers 
itcute  rheumatism,  in  which  the  temperature  is  raised 
lor  some  time  above  the  normal.  It  may  give  rise  to 
o  symptoms  during  life,  though  a  trace  of  albumin  is 
ly  always  present  in  febrile  urines,  and  which  no 
doubt  results  from  the  disordered  function  of  the  renal 
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epithelium.  It  is  intereeting  to  observe  in  these  c&scs 
how  a  rise  in  the  temperature  is  followed  by  an  iDcreas» 
of  albumin  in  the  urine.  Cloudy  swelling  is  also  found  in 
other  specific  diseases,  giving  rise  to  albuminnria  as  in 
cholera,  diphtheria,  erysipelas,  etc. 

The  kidneys  in  febrile  cases  are  more  or  less  swol- 
len, especially  tlie  cortex  which  is  generally  eLghtly  con- 
gested and  of  a  pinkish  colour.  The  epithehum  of  the 
convoluted  tubes  is  swollen  and  granular,  whilst  the  epi- 
thelium of  the  straight  tubes  is  rarely  found  to  have 
undergone  any  apparent  change. 

Some,  however,  drawing  their  conclusions  from  the 
result  of  experiments  on  animals,  in  whom  the  py- 
rexia! state  was  artificially  induced,  deny  that  i*eual 
hypera^mia  is  occasioned  by  the  pyrcxial  state,  but  on 
the  contrary  they  maintain  the  condition  to  be  one 
of  aniemia,  and  that  instead  of  the  kidney  being  slightly 
swollen  it  undergoes  a  diminution  iu  bulk.  This  con- 
dition they  consider  is  brought  about  by  contraction 
of  the  walls  of  the  blood-vessels,  and  is  constant  and  pro- 
gressive, being  proportionate  to  the  amount  of  the  fever ; 
the  contraction  of  the  vessels  is  brought  about,  they  ■ 
believe,  by  a  Btimiilua  originating  in  the  central  nervous 
system,  probably  the  hot  blood  circulating  there.  Tliis 
view  has  received  considerable  support,  and  is  very  ably 
stated  by  Dr.  Mendelson  in  an  article  on  tlie  Renal  Cir- 
oolation  during  fever  {American  Journal  of  the  Malital 
SeUftces,  No.  172,  1883). 

107.  Calcareous  Degeneration. — In  old  persons, 
or  in  patients  tiufferiug  from  osteomalacia,  deposits  of 
carbonate  of  lime  arc  often  found  in  the  straight  por- 
tion of  the  urinary  tubules,  and  in  the  inter-tnbular 
tissue,  giving  rise  to  white  streaks  extending  from  the 
papilliB  to  the  basis  of  the  pyramids,  very  much  re- 
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sembling  the  infarcts  of  Bodium  unite  obserTed  in  the 
iudneys  of  newly-bom  infants,  and  the  sodium  urato  in 
the  Iddneya  of  gouty  patients.  Tbey  are  distinguished 
from  these  by  effervescing  when  treated  with  dilute  acid, 
and  not  giving  the  murexide  reaction.  The  carbonate  of 
lime  ia  generally  arranged  in  small  nodular  massed,  in  tlie 
forza  of  small  balls^  and  ugually  contains  in  addition  somo 
pbospbatc  of  Hme  mixed  with  organic  matter.  Another 
form  of  calcareous  deposit,  is  described,  aa  occurring 
in  the  walls  of  the  reual  vessels  and  surrounding  fibrous 
tissne,  which  becomes  infiltrated  with  a  gritty  material 
xeeembling  sand. 

108.   ByphiUa  is  an  important  etiological  factor  in 
relfltion  to  the   development  of  lardacoous  disease   (p. 
SOI),  but  syphihtic  deposits  are  not  so  common  in  the 
Iddneys  as  in  other  organs.    When  met  with  they  occur 
in  roundish  irregular  nodulated  masses  rarely  exceed- 
ing half  an  inch    in    diameter,   situated   in  the  cortex 
of  the   organ,   they   hare   a  yellowish    appeai*ancc,   and 
arc  Bomewlmt  tough  and  hard,  owing  to  caseous  changes, 
yielding  httle  or  no  fluid,  though  in  an  early  stage  they 
may  be  more  gelatinous  ;  they   consist  of  a  number  of 
email  cells  imbedded  in  an  obscurely  fibrillated  tissue. 
In  the  central  portion  the  cells  are  for  the  most  part 
broken  down  and  converted  into  granular  debris  aud  fat 
granules,   whilst  the   fibrillated   tissue  ia   scanty.      The 
outer  portion  of  the  gumma  is  highly  cellular,  and  the 
fibro- nucleated    structure    more   evident,   the    ceUs    are 
mostly  small,  like  whit«  blood  corpuscles,  whilst  some  are 
larger  and  nucleated  ;  between  the  cells  is  a  scanty  homo- 
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gencous  substance  contaiuing  new  blood  vessels,  which 
rapidly  become  obliterated  as  the  process  advances.  The 
central  portion  of  the  growth  may  become  calcified,  but 
more  usually  the  degeueratcd  products  are  absorbed  and 
nothing  is  left  but  the  external  librillated  structure,  which 
by  contraction  forms  a  tibrons  cicatrix.  These  scars  are 
generally  present  in  the  kidneys  the  seat  of  gummatous 
deposit  luid  are  evidences  of  previous  formationB,  the 
kidneys  too  arc  almost  always  the  seat  of  lardaceous  de- 
generation. Syphilitic  disease  of  tlie  arteries  of  the  kidney 
may  be  observed  in  association  with  gummatous  growths 
or  independent  of  them.  Syphilitic  disease  of  the  arteries 
consists  in  the  infiltration  of  the  inner  coat  of  the  vessel 
with  a  cellular  grmrtlj  of  Kmall  round  and  spindle-shaped 
cells,  resembling  ordinary  gi'anulation  tissue,  this  in- 
filtration of  course  diminishes  very  considerably  the 
lumen  of  the  arteries,  and  by  interfering  with  the  cir- 
culation leads  to  softening  of  tho  parts  fiuppHod  by 
them.  The  obUteration  of  the  new  blood-vessels  of  a 
gumma  is  efiected  in  this  manner,  and  tlieir  destruction 
is  followed  by  the  rapid  softening  of  the  centre  of  tlio 
growth.  Syphilitic  disease  of  tho  kidney  may  exist  with- 
out giving  rise  to  any  symptom  ;  as,  however,  it  is  nearly 
always  associated  with  lanlaocons  degeneration,  albu- 
minuria will  generally  be  observed.  Albuminuria,  occur- 
ring in  a  person  the  subject  of  syphilis,  requires  specific 
treatment,  for  this  purpose  large  doses  of  iodide  of  potas- 
sium are  generally  rehed  on,  commencing  with  ten  and 
gradually  rising  to  twenty  grains  three  times  a  day,  but  I 
have  often  known  the  albuminuria  to  continue  till  mer- 
curial preparations  have  been  employed.  They  must, 
however,  be  given  with  extreme  care,  since  mercury  is 
badly  borne  when  tho  kidneys  are  tlie  seat  of  waxy  de- 
generation, the  best  plan  is  to  give  it  in  tho  form  of  grey 
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>inecl  witJi  Dover's  powder,  one  grain  of  each 
twicG  n  day,  stopping  it  a3  soon  as  any  tenderness  of  the 
gams  is  experienced  and  resuming  it  as  soon  as  its  influ- 
ence seems  to  liave  subsidud.     lu  this  Aviiy  I  have  been 

I  able  to  maintain  a  course  of  mercury  for  several  weeks, 
•with  most  satisfactory  results.     With  tlio  mercurial,  cod- 

L^hrcr  oil  and  syrup  of  the  iodide  of  iron  should  be  given. 

f  109.  Etiology. — Scrofulous  inflammation  of  the  kidney 
may  occur  at  any  period  of  life.  Acconliny  to  Itoberts  it 
is  most  frequent  during  middle  age.  This  ia  contrary  to 
my  experience,  which  would  lead  me  to  lix  from  twelve 
to  twenty-five  years  of  ago  as  the  epoch  of  life  during 
which  it  is  most  likely  to  occur.  But  my  cases  occurred 
for  the  most  part  among  sailors  at  the  "Dreadnought," 
ladfl  from  training  ships,  and  the  inmates  of  a  workliouse 
Infirmary,  which  no  doubt  accounts  for  the  difference. 
It  is  very  much  more  frequent  among  males,  for  two 
Kasons :  first,  becuuso  males  are  more  exposed  by 
occupations  to  causes  hkely  to  set  up  inflam- 
tion ;  secondly,  because  in  the  male  the  hability  of 
secondary  extension  from  the  generative  organs  is  more 
equent ;  whilst  in  the  female,  though  scrofulous  dis- 
Q  of  the  urinary  organs  may  extend  to  the  generative 
organs,  it  is  an  extremely  rare  event  for  scrofulous  in- 
flammation after  attacking  the  generative  organs,  to  in- 
volve the  bladder  and  kidneys.  The  predisposition  to 
scrofnloua  inflammation  is  no  doubt  usually  inherited, 
though  it  is  often  difficult  to  trace  a  direct  history ;  whilst 
Uie  exciting  cause  is  goucrally  attributed  to  cold.  Indeed, 
cold  is  the  only  cause  alluded  to  by  Roberts  and  Ebstein. 
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In  cases,  however,  in  which  the  disease  was  unilateral,  I 
have  known  it  follow  on  Bti*uraoua  deposit  m  the  testicle 
and  cord  of  the  same  side,  in  one  case  ;  after  a  blow,  or 
strain  of  the  loin,  in  two  cases  ;  after  over-distension  of 
the  hlailder  for  yonie  hours,  the  result  of  compulHory  re- 
tention, in  tliis  case  there  must  have  been  some  i>reviou3 
tubercular  deposit  in  the  bladder  or  prostate  ;  and,  in  one 
case  it  followed  immediately  on  the  disappearance  of  an 
eczema  affecting:;  the  inner  sides  of  both  thighs.  Tliis 
patient  subseeiuently  died  of  phthisis. 

110.  SymptomB. — When  the  kidney  is  the  organ  first 
attacked,  the  earliest  yymi>tom3  are  those  of  pychtis, 
usually  followed,  sooner  or  later,  by  cystitis.  There  ia 
pain  in  the  loins,  but  tliis,  unlike  whnt  occurs  in  calculous 
pyclitit*,  is  rarely  reflected  downwards  into  the  thi^'hs  or 
testicles,  nor  has  it  the  paroxysmal  character,  being 
mostly  dull,  achin*;,  and  cuntinuous.  Should  tho  pain 
bccomo,  at  any  time,  paroxysmal,  it  is  generally  asso- 
ciated with  a  diminution  of  the  amount  of  pus  in  the 
urine,  and  indicates  a  blockage,  temporary  or  otherwise, 
of  the  ureter,  on  tiae  side  the  pain  occurs,  with  some  of 
the  cheesy  mass.  ^Mieu  the  disease  involves  the  bladder, 
symptoms  of  cystitis  set  in.  No  reliance,  however,  tsliould 
be  placed  in  mere  increased  irritability  of  that  organ, 
since,  as  with  renal  calculus,  a  considerable  degree  of 
vesical  uTitabihty  and  even  strangury  may  be  present 
without  tlie  bladder  being  in  any  way  diseased.  The  only 
rehable  sign  is  the  character  of  the  urine,  "which  from  being 
acid  and  almost  entirely  purulent,  may  become  alkaline, 
and  the  pus  mixed  with  au  excess  of  mucus.  When  tho 
disease  commences  in  the  bladder,  and  then  extends  up- 
wards to  the  kidney,  it  is  often  very  difficult  at  first  to 
determine  that  it  has  occurred,  and  it  may  indeed  escape 
observation  entirely.      The  enlarged  kidney  may  usually 


^o^eli  in  the  loins  and  flunk,  tbonpb  in  ordinary  cases  if 
the  oxeters  are  free  it  rarely  attains  a  large  si^se.     If, 
however,  the  passage  of  the  purulent  fluid  be  arrested, 
and   pyo-nophrosis  result,   a   conBidcrablo    tumour    may 
form.      If  the  obstruction  be  temporary,  the  size  of  the 
tnmoux  will  vary  inversely  with  the  amount  of  pus  and 
cheesy  matter  discbar^^ed.     Manipulation  of  tho  sweUing 
generally  aggravates  the  pain.     Fever  of  hectic  character 
is  always   present,  tho   elevations  of  temperature  being 
ushered   in  by   chills   followed  by   sweating,   whilst  the 
apyretio  periods  are  of  irregular  duration.     Owing  to  the 
continuance  of  tho  fever,  the  patient  rapidly  emaciates, 
the  skin  becomes  dry,  harsh  and  branny ;   digestion  be- 
comes  aflected,   and   diarrhoea    is   easily  provolccd,   and 
checked  with  difficulty.     The  urine  from  the  first  is  al- 
ways more  or  les8  turbid  with  pus,  which  comes  away 
uniformly,  or  else  in  sudden  discharges,  according  to  the 
degree  of  obstruction  in  the  ureter  ;  and  when  the  kidney 
is  the  sole  seat  of  the  disease,  tho  reaction  is  mainly  acid. 
Blood  is  usually  obsen'ed  during  the  early  progress  of  the 
case,  it  is  rarely,  however,  as  excessive,  or  as  constant  as 
in  calculous  pyelitis,  nor  docs  it  depend  bo  closely  on  un- 
due movements  on  the  part  of  tlie  patient.     Tlie  epithe- 
lium of  tho  pelvis  of  the  kidney,  in  a  swollen  condition,  can 
generally  be  recognised  in  tlio  urine.    Albumin  is  always 
present,  being  usually  derived  solely  from  tho  pus,  and  is 

I  proportionate  to  the  amount  discharged.  In  some  cases, 
bowever,  true  albuminuria  has  been  noticed  preceding  the 
DDset  of  the  disease ;  or  as  the  disease  progrossoR,  diffuse 
Dephritis,  with  the  appearance  of  tube  casts,  may  occur. 
The  urine  contains  in  addition  to  the  pus  and  bloud,  much 
granular  detritus,  often  fragments  of  cheesy  matter  in- 
soluble in  acetic  acid.  In  these  fragments  the  tubercle 
bacillus  has  been  observed.    Also  occasionally  when  the 
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ft^rmnfied,  flirtir  fibres  &om  the  deatroyed  coa- 
VTbien  the  l^ladder  is  affected  the  nrin^ 
fnrole&t,  and  »n  alkaline  reaotdou  generally 


. — Scrofulous  disease  of  the  kidney  m»^ 
lor  cttkaloas  pyelitis,  cancer  of  the  kidney,  o^^ 
which  has  hecomc  purulent.      If  th- 
is alio  affeotod,  clironic  prostatic  abscess  may  b 
lor  it.      F^m  the  first  it  may  be  distingui.sbc 
hj  Ifaa  lagbet  degree  and  character  of  the  pyrexia,  the  lese-    ' 
fimjaiaal  and  radiating  character  of  the  pain,  by  th^^^ 
ti— liatnria  bemg  kes  frequent  and  not  following  ueccs- 
w^afy  npoa  excztian.    From  cancer,  by  tlie  abundant  dis— 
Aaigt  of  pus  and  by  the  pyrexia.   From  a  hydro-nephrosi 
ttiat  has  beeome  a  pyonephrosis,  by  the  history  of  the  case,, 
fay  the  he«tio  character  of  the  pyrexia.     The  presence 
HftonoTer  in  the  urine  of  smnll  portions  of  caseous  matter, 
iiMolahle  in  acetic  acid  will  in  all  cases  when  observed 
detenoine  the  diagnosis  in  faYour  of  scrofulous  in^amma- 
taoa :  especially  if  the  tubercle  bacillus  be  likewise  observed. 
112.  Morbid  Anatomy. — The  iuBammatory  process, 
'which,  in  persons  of  a  scrofulous  habit,  tends  to  the  forma- 
tion of  cheesy  masses,  may  commence  at  any  point  in  the 
urinary  tract.  Thus  the  disease  may  begin  in  the  papilla?  of 
the  kidney  and  by  extension  upwards  destroy  the  pyramidal 
and  cortical  portion  of  the  organ,  and  by  invasion  down- 
wards the  mucous  surface  of  the  i>eh'is  of  the  kidney  and 
the  ureter,  or  the  disease  may  commence  in  the  bladder 
and  spring  upwards,  involving  successively  tlie  ureters, 
the  pelvis  of  the  kidney,  and  the  kidney  itself.    'When  the 
disease  is  fully  established  the  kidney  presents  a  nodular 
and  lobular  appearance,  the  capsule  thickened  and  adlier- 
cnt  in  places,  whilst  scattered  over  its  surface  are  nume- 
rous cheesy  deposits.     On  making  a  section  of  the  organ 


it  converted  into  a  thickened  sac,  irregularly 
divided  by  a  few  eepta,  all  opening  freely  into  the  pelvis 
of  the  kidney.     The  kidney  tissue  may  be  completely  de- 
stroyed if  the  disease  is  extensive  and  of  long  standing, 
bat   usually  some  remnants  may  be  made  out.     In  some 
cases,  a  fibrillated  and  granular  substance,  attended  at  a 
certain  stage  of  its  progress  with  the  formation  of  masses  of 
cells  round  some  of  the  vessels,  occura  in  tlie  cortex  {Path. 
5<w.   Traits.,  1875,  p.  132).     The  pouches  formed  by  the 
xnetnbranous  septa  are  filled  with  yellowish  cheesy  masses, 
imdergoiug  softeniug  in  the  centre ;  or  with  a  pultaocous 
fiaid  consisting  of  pus ;  broken  down  caseous  matter  in- 
eolablo  in  acetic  acid  ;  occasionally  small  cysts  containing 
clark  yellowish  fluid  of  urinous  odour^  and  containing  pas 
cells,  with  triple  phoRphate  and  granular  matter,  may  be 
observed.    Tho  mucous  membrane  of  the  pelvis  of  the  kid- 
ney is  greatly  thickened  with  in^ltrated  caseous  matter, 
and  irregularly  ulcerated  where   this  has  broken  down. 
Portions  of  the  destroyed   mucous  membrane,  together 
-with  fragments  of  the   subjacent  connective   tissue,   ore 
constantly  removed  by  the  urine.    If  the  ureter  is  affected 
it  will  be  found  greatly  thickened,  and  irregularly  nodu- 
lated on  its  exterior,  whilst  its  lumen  is  encroached  upon 
by  tho  deposit  of  tubercle  in  its  woHb  ;   the  mucous  mRm- 
brane  may  be  ulcerated  in  patches  and  its  upper  portion 
■widely  distended  by  plugging  of  the  canal  by  a  portion  of 
tubercular  matter.     Both  kidneys  wei*o  affected  in  forty 
p«r  cent,  of  observed  cases,  in  the  remainder,  the  right 
uid  left  kidney  were  attacked  with  about  equal  frequency. 
Roberts  gives  the  right  kidney  as  affected  in  seven  cases, 
and  the  left  in  six ;  whilst  Meckel  declares  the  left  to  be 
more  frequently  attacked.      The    disease  rarely  causes 
!at  enlorgcmcut  of  the  kidney,  when  this  is  the  case, 
is  due  to  obstruction  of  the  ureter,  and  the  consequent 
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retention  of  the  caseous  and  pnrulent  fluid,  so  as  to  fonn 
pyo-neplirosis ;  on  the  other  hand,  if  the  destmction  and 
removal  of  the  caseous  matter  is  rapid,  tlie  kidney  may 
bo  only  slightly  enlarged,  or  may  even  he  somewhat  col- 
lapsed and  shrunk. 

113.  Treatment. — The  termination  of  those  cases  is 
usually  fatal,  either  hy  the  exhaustion  caused  by  the 
original  disease  ;  more  frequently  by  secondary  tubercle  in 
other  organs.  Dr.  Roberts  has  expressed  a  hope,  that  if 
the  tendency  toward  fresh  formation  of  caseous  material 
could  be  checked,  evacuation  of  the  deposit  already  formed 
in  tJie  kidney  might  occur,  as  is  sometimes  witnessed  in 
the  lungs,  and  quotes  a  case  of  Dr.  Bennett's,  Ln  support 
of  this  view.  In  a  case  under  my  care  a  few  years  ago,  of 
pyehtia  of  the  right  kidney,  followed  by  cystitis,  which 
existed  several  months,  the  nrine  after  the  formation  and 
discharge  of  a  pelvic  abscess,  cleared  up,  and  presented 
nothing  abnormal ;  nor  had  there  been  recurrence  of  the 
urinary  affection,  when  he  consulted  mo  a  few  years  sub- 
sequently for  an  affection  of  the  chest,  which  proved  tuber- 
cular. I  have  only  the  assumption  to  offer  that  the  case  , 
in  the  first  instance  was  due  to  scrofulous  inflamma-  ■ 
tion,  having  no  opportunity  of  examining  the  kidney  post-  ^ 
mortem,  but  the  whole  course  of  the  disease  indicated  it, 
whilst  liD  passed  masses  closely  resembling  caseous  mate- 
rial during  the  progress  of  the  renal  affection.  Indeed 
it  was  only  the  fact  of  the  patient's  recovery  from  the 
attack  that  shook  my  belief  in  the  opinion  I  strongly  held 
from  the  first,  of  tlie  scrofulous  character  of  the  inflamma- 
tion. It  may  have  been  a  case  in  which  tlie  scrofulous 
material  was  discharged,  as  suggested  by  Dr.  Roberts, 
from  the  urinary  passages,  whilst  the  inflammation  in  the 
pelvic  cellular  tissue,  may  have  arrested  further  deposit 
taking  place  in  the  kidney  or  bladder.      Such  a  tcrmina- 
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tbu,  liowever,  b  extremely  rare,  though  every  such  case 
anooorages  as  to  hope  that  by  atteutiou  to  the  treatment 
of  the  tnbercuIouH  di.seaBc,  a  recovery  may  bo  effected. 
This  is  best  effected  by  the  coutinned  administration  of  cod- 
liver  oil,  and  iodide  of  iron,  Uio  pyrexia  couti'ollcd  ns  much 
fBpOBsible  by  cold  sponging,  and  the  employment  of  food  as 
nntritioiu  and  digestible  as  possible,  whilst  rmy  diarrhoea 
that  may  arise  should  be  promptly  checked.  When  the  dia- 
eas«  is  limited  to  one  kidney,  and  there  is  as  yet  no  disease 
in  other  organs^  the  question  of  the  removal  of  the  affected 
organ  should  be  discussed.  Even  if  the  organ  is  not  re- 
moved, incision  into  the  intlnmed  and  thickened  pelvis  is 
a  procedure  likely  to  afford  great  rehcf ;  and  lastiy  when 
the  bladder  is  extensively  affected  cystotomy  should  be 
performed.  In  a  case  of  mine,  great  rcHcf  wns  given  by 
the  operation,  and  though  the  patient  ultimately  sue- 
oambed,  his  life  was  undoubtedly  prolonged  by  Iho  opera- 
tion. 
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114.  Tubercle  may  be  deposited  in  the  kidney,  in  the 
general  tuberculosis  which  invades  many  organs  of  the 
body  simultaneously.  It  is,  however,  less  rarely  observed 
in  the  kidney,  when  only  one  organ  is  tlie  seat  of  the  pro- 
cess, than  in  the  lungs,  brain,  spleen,  etc.  The  tubercles 
are  scattered  throughout  the  kidney  substance,  being  most 
numerous  in  the  cortex,  they  appear  as  miiiuto  yellowish 
grannlationfl,  from  about  the  size  of  a  pin's  head,  to  small 
yellow  nodular  maHHcs,  the  size  of  a  cherry-stone.  The 
kidney  tissue  appears  healthy,  except  that  rouud  the 
f  larger  dcpoBits,  a  reddish  zone  of  congestion  may  be 
!     observed.     The  presence  of  tubercle  in  the  kidney  gives 
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rise  to  no  symptoms.  If  there  is  much  pyrexia  there  may 
he  albaminoria,  hat  that  depends  on  the  fever,  as  does 
also  the  concentrated  condition  of  mine.  Violent  Imnbar 
pains  accompanied  by  severe  rigors,  occnrring  in  p&tienis 
already  the  subject  of  tabercnlar  disease,  may  lead  as  to 
infer  that  deposition  of  tubercle  is  occurring  in  the  kidnej. 
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CHAPTER  VI. 
New  Gbowtus  in  the  Kidney. 


CANfTSB, 

115.  Etiology. — Cancer  attacks  the  kidney  less  fre- 
quently than  any  other  organ  of  the  body,  though  the 
statements  regarding  its  infrequency  nro  perhaps  some- 
what exaggerated.  Cancer  of  the  Mdnoy,  occun-iug  as  it 
<loo3  at  the  extremes  of  life,  does  not  present  iteolf  bo 
frequently  at  our  general  hospitals,  as  diseases  a£fecting 
the  kidneys  during  adolescence  and  middle  age.  It  is  met 
with  rather  in  the  hospitals  set  aside  for  the  treatment  of 
fiick  children,  and  in  our  workhouse  infirmaries.  In  order 
therefore  to  obtain  a  definite  idea  of  the  frequency  of  renal 
cancer,  the  statistics  of  chiUIreu's  hotspituls,  and  workhouse 
infirmaries  should  be  incorpoiated  with  those  of  the  gen- 
eral hospitals.  In  the  following  remarks,  attention  will 
chiefly  be  drawn  to  primary  cancer  of  the  kidney,  wliich 
runs  a  definite  course,  attended  with  cbnracteriatic  symp- 
toms; whilst  secondary  cancer;  the  result  of  infection  &om 
primary  cancer  elsewhere,  or  of  general  cancerous  mani- 
festations, and  which  is  rarely  attended  with  definite  clini- 
cal symptoms,  will  only  he  alluded  to  Incidentally. 

Cancer  of  the  kidney  is  undoubtedly  more  frequent  in 
the  first  and  last  decades  of  lifej  than  at  any  other  period. 
Out  of  123  collected  cases  of  primary  cancer  of  the  kidney, 
'15  occurred  in  children  under  ten ;  19  cases  in  persons 
between  fifty  and  sixty ;  and  25  cases  between  sixty  and 
seventy ;  whilst  only  21  cases  are  noted  as  occturing  between 
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the  four  decades,  between  ten  and  fifty.  Contrary  to  the 
usual  experience  of  cancerous  disease,  renal  cancer  in 
adults  is  more  frequent  among  men  than  women.  It  is 
difficult  to  account  for  this,  for  though  men  may  be  more 
liable  to  blows  and  injuries,  etill  it  might  be  thought  that 
pregnancy,  if  it  exercises  the  injurious  pressure  effect  on 
the  kidneys,  that  certain  writers  on  renal  disease  contend 
it  does,  would  place  the  sexes  on  a  level  in  this  respect. 
Dr.  Roberts'  supposition  that  cancer  in  the  female  prefers 
the  generative  organs  to  the  kidneys,  may  therefore  be 
correct.  An  hereditary  predisposition  can  be  traced  in 
the  majority  of  cases,  especially  in  the  more  elderly,  in 
children  it  may  be  absent,  because  as  Sir  James  Paget 
has  pointed  out,  the  cancerous  tendency  has  not  yet 
declared  itself  iu  the  parents  {Path,  Soc,  Tram,,  1874,  p. 
817).  Calculous  disease  of  the  kidney  may  induce  cancer 
of  that  organ,  since  post-mortem  we  often  find  renal  con- 
cretions iu  cancerous  kidneys,  though  it  is  certainly  not 
ancb  a  frequent  clinical  sequel  as  in  the  case  with  biliary 
concretions.  A  good  clinical  instance  of  cancer  follow- 
ing calculus  is  given  by  Dr.  Norman  Moore  [Pttth.  Soc, 
Traiis.t  1882),  and  also  by  Mr.  Pollard  iu  the  Transactions 
for  the  current  year  1885.  Moveable  kidneys,  too,  not 
infrequently  become  the  seat  of  cancerous  deposit.  Blows 
and  injuries  are  often  referred  to  by  tlui  patients  as 
having  caused  the  disease.  In  some  cases  the  blow  seems 
to  have  rendered  the  disease — already  present,  but  latent 
— active,  Iu  others,  as  in  tlie  case  recorded  by  Dr. 
Brinton,  iu  which  cancer  of  the  kidney  appeared  two 
,yearB  after  a  blow  sufficiently  violent  to  cause  hsema- 
turia,  it  may  bo  fairly  attributed  to  injury.  In  a  young 
sailor  who  died  iu  my  ward  at  the  Seamen's  Hospital, 
from  primary  cancer  of  the  left  kidney,  no  deposit  being 
observed  lu  any  other  organ,  the  only  possible  oauso  that 
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uld  be  assigned  was  a  strain  received  during  reefing, 
ben  as  well  known  sailors  mainly  support  themsolves  by 
presaing  the  belly  ngainst  the  yanlarm. 

lie.  Symptoms.— The  two  characteristic  symptoms, tn- 
moor  and  ba;maturia,  depend  as  regards  their  prominence, 
mainly  on  the  age  of  the  patient,  the  nature  of  the  cancerous 
growth,  and  the  circumfitances  favouring  its  development. 
The  earliest  symptom  is  often  tlie  htrmaturia.     It  may  bo 
noticed  before  a  tumour  is  felt  in  the  loin,  or  pain  is  com- 
plained of.      On  the  other  hand  the  kidney  may  become 
macb  enlarged  before  the  urine  becomes  bloody.     Accord- 
ing  to  my  experience,  hematuria   nsually  precedes   the 
detection  of  the   tumour  in  elderly  patients ;   whilst  in 
cliildron  the  presence  of  the  tumour  generally  first  draws 
tention  to  the  disease.     The  pain  may  be  very  eevere, 
t  it  is  by  no  means  a  constant  symptom,  and  many 
cases  run  their  course  without  experiencing  more  than 
slight  discomfort  from  the  weight  of  the  tumour,  in  others 
ere  pain  may  be  followed  by  a  long  period  of  quiescence. 
The  tumour  usually  presents  the  following  characters.    In 
its  growth  it  takes  the  path  of  least  resistance,  and  tends 
forwards  towards  the  navel,  making  its  way  upwards  to- 
l       wards  the  hypochondrium,  and  downwards  towai'ds  the 
I       pmbes.     In  this  direction  it  meets  only  with  the  soft  and 
yielding  intestines,  instead  of  the  firm  lumbar  muscles  and 
fascia.      The   relation   of  the   tumour   to   the   intestines 
depends  on  its  size.     If  small  the  natural  position  will  not 
be  much  interfered  with,  but  if  the  tumour  acquires  con- 
\       siderable  dimensions,  then  the  relative  positions  become 
^^omewhat  altered.  If  the  right  kidney  be  enlarged,  then  the 
^^■CBetun  and  lower  portion  of  the  ascending  colon  are  pushed 
^^mck  to  the  outer  side  of  the  tumour,  whilst  the  upper  part 
^^ftf  the  ascending  colon  passes  somewhat  obliqiiely  in  firout  of 
^      it,  the  daodenal  portion  of  the  small  intestine  being  pushed 
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over  towards  the  navel.  On  tbo  left  side  tlio  desoen^ng 
colon  lies  well  in  front  of  the  tumour,  though  if  tJie  en- 
largement be  great  it  will  be  compressed,  and  may  tbtn 
only  be  felt  as  a  thick  cord  passing  somewhat  obliqnt^lv 
OTcr  its  surface.  Owing  to  this  relationship  of  the  large 
inteatine  to  the  anterior  surface  of  the  tumour,  a  tympaui- 
tio  noto  can  generally  be  eUcited  on  percussion  ovci 
some  portion  of  the  tamour ;  though  in  some  rare 
this  may  be  absent,  owing  on  the  right  side  to  the  ascend 
ing  colon  being  entirely  pushed  downwards,  and  on  the 
left  to  the  descending  colon  being  so  stretched  and  com- 
pressed, that  on  percussion  it  does  not  yield  a  tympani- 
Hg  note.  In  this  last  case,  however,  it  can  be  usually 
felt  like  a  cord  obliquely  crossing  the  tumour.  In  some 
exceptional  cuscs,  the  large  intestines  are  found  altogether 
behind  tlie  tumour,  in  these  cases  growth  has  usually  been 
very  rapid. 

The  cancerous  tumour  feels  smooth,  rounded  and  clastic, 
somewhat  nodular,  and  irregularly  hardened  in  places.  It 
does  not  descend  on  deep  iusi)iration,  and  is  rarely  move- 
able. Their  elasticity  sometimes  leads  one  to  suspect 
fluctuation,  whilst  many  instances  of  pulsating  tumours 
have  been  recorded,  see  case  by  Mr.  T,  Holmes  {Path. 
Soc.  Tram.,  187H,  p.  14J)).  These  cases  may  bo  tnistabftu 
for  aneurism.  The  largest  and  most  rapidly  increasing 
growths  usually  occur  in  children. 

Htnnaturia^  though  a  very  constant  symptom,  is  ftl>- 
sent  in  about  one-half  the  cases  observed  (Roberts, 
28  times  in  58  cases ;  Ebstein,  2i  times  in  50  cfise&)< 
According  to  my  experience,  hfematuria  is  more  fre- 
quently absent  in  chOdren  than  in  adults.  In  eMerly 
persons  hfematuria  often  precedes  the  tumour.  P^ 
peated  urinary  hemorrhage,  therefore,  in  old  persocs 
accompanied  with  loss  of  flesh,  and  in  whose  bladder  on 


CANCER. 


3i3 


exauiinatioD  no  stone,  growth,  or  enlarged  prostftto 
be  detected,  sliould  be  regarded  with  suspicion.      In 
ese  cases  there  may  be  no  pain  in  the  region  of  the  kid- 
and  the  tumour  may  develop  but  slowly.      Ure- 
turia  when  present,  follows  no  constant  course.      It 
ay  be  present  during  the  early  stage,  and  then  be  absent 
r  months,   returning  towards  the   end,  or  it  may  not 
occur  at  all  till  quite  the  later  stage  of  the  disease.    Unlike 
the  hromaturia  caused  by  renal  calculus,  it  docs  not  neces- 
sarily follow  upon  increased  movement  on  the  part  of  the 
patient,  nor  is  it  usually  accompanied  with  increase  of 
pain,  miless  a  clot  passes  down  the  ureter,  and  gives  rise 
to  cohc.     The  amount  voi-ies  considerably,  and  though  not 
always  profuse  or  exhausting,  it  must  bo  remembered  that 
no  diacasc  of  the  kidney  can  give  rise  to  such  a  profuse 
hematuria  as  cancer  ;  especially  if  it  has  been  excited  by 
a  blow  or  injury  to  the  diseased  organ. 

Tho  uriM  in  cancer  of  tlie  kidney  is  generally  in- 
ased ;  it  may  be  diminished  by  temjyorary  obstruction  of 
a  ureter  by  a  clot  of  coagulated  blood,  or  temporarily  ob- 
stmctod  by  blockage  of  the  urethra  by  a  similar  cause.  It 
is  rarely  albuminous,  except  in  connection  with  the  hiema- 
turia.  When  albumin  is  constantly  present,  it  shows  that 
tlier  nephritis  or  waxy  degeneration  co-exists.  In  some 
e  cases,  pus  has  been  observed  in  the  urine.  The  older 
writers  speak  of  the  presence  of  cancel*  cells  in  the  urine, 
but  more  recent  invoatigations  have  proved  this  to  be  an 
error,  the  celia  observed  being  probably  the  caudate  cells 
of  the  pelvis  of  the  kidney  much  swollen.  Cimcer  cells 
might,  however,  appear  in  tho  urine,  if  a  portion  of  the 
owth  became  detached,  iu  which  caso  the  alveolar 
tructure  would  bo  recognised  as  well.  Disturbances  of 
stion  are  frequent  in  renal  cancer,  there  is  usually 
nausea  and  loss  of  appetite.    In  rapidly  growing  cancer, 
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howovcr,  thcTO  may  be  boulimia  and  thirst.  Owing  to 
comprGasion  of  the  colon,  there  is  usually  constipatioD, 
but  diarrhcea  is  easily  provoked,  and  when  it  &€ts  in 
it  is  ciceodingly  troublesome  to  deal  with.  Cancer  of 
the  kidney,  unleas  there  be  some  cooipUcation,  docs  not 
give  rUe  to  pyrexia*  Benal  caucer  runs  a  more  rapid 
coarso  in  children  than  in  adults.  In  the  former,  few 
oases  are  recorded,  extending  over  eigbtccn  months  from 
the  first  manifestation  of  the  disease  ;  in  the  latter,  life 
may  bo  prolonged  for  three  or  four  years,  cases  giving  oven 
a  longer  period  have  been  recorded.  In  forming  an 
opinion,  however,  as  to  the  prolmble  duration  of  life  in  any 
individual  case,  account  must  be  taken  of  the  degree  of 
cachexia  existing,  and  whether  other  organs  are  imi>li- 
oated, 

117.  DiagnoslB. — A  canceroufi  tumour  of  the  kidney 
may  be  taken  for  an  enlargement  of  some  other  organ  of  the 
abdomen.  The  rules  on  which  the  diHereutial  diagnosis 
in  these  cases  is  based,  have  been  already  given  (p.  8), 
When  however,  cancer  of  the  kidaicy  co-exists  with  can- 
cerous enlargement  of  some  other  organ  of  the  abdomen, 
the  diagnosis  becomes  very  difficult,  if  not  in  some  cases 
impossible.  Thus,  in  cancer  of  tlie  right  kidney  with 
cancerous  deposits  in  the  liver  and  peritoneum,  or  of  the 
left  kidney  with  secondary  deposits  in  the  omentum. 
When  ascites  co-exists  with  renal  cancer,  the  difficulty  of 
diagnosis  is  undoubtedly  incroasod,  though  unless  the 
cancer  fills  the  entire  cavity  of  the  abdomen,  there  ought 
to  be  no  hesitation  in  distinguishing  ascites  from  a  tumour 
of  the  kidney.  Enlarged  masses  of  lymphatic  glands  in 
young  children  may  bo  taken  for  rcnni  cancer,  they,  how- 
ever, arc  usually  to  bo  found  on  both  sides  of  the  abdomen, 
•whilst  renal  cancer  in  children  ia  almost  invariably  uni- 
lateral.   Moreover,  a  careful  consideration  of  the  clinical 


I 


I 


CAKCEB. 


845 


conditions  ought  to  Le  a  eufllcLent  indication  to  prevent  us 
mistaking  a  taboa  mGsentcrica  for  cancer  of  tlie  kidney. 
Otbor  renal  enlargements  may  be  taken   for  cancer,  such 
as  hydatids,  renal  cysts,  enlarged  moveable  kidney,  peri- 
nopbritis,  and  pyo- nephrosis.      In  the  former,  if  the  cyst 
lias  opened  into  the  urinary  passages,  a  careful  and  syste- 
matic examination  will  detect  either  vesicles  or  liooldets. 
If  the  cyst  bo  intact,  the  more  elastic  feel,  lluctuatiou,  or 
Irexnitas  if  present,  the  absence  of  hrematuria,  and  the  fact 
that   the  patieut's  general   health   is  but  liitlo  impaired, 
usually  enable  us  to  exclude  cancer.     If  is  often,  how- 
ever, a  matter  of  extreme  difficulty  to  distinguish  extensive 
&nd  rapidly  developing  cystic  disease  of  the  kidney  from 
carcinoma,  if  the  growth  bo  soft.     As   a  rule,  however, 
cancer  has  a  more  nodulated  surface,  and  on  manipulation, 
irregular,  bard  and  soft  patches  can  often  be  made  out, 
^vrhilst  a  cystic  tumour  is  usually  more  elastic  than  a  can- 
•cseroas  growth.    In  hydro-nephrosis  and  pyo-ucphrofiis,  the 
intermittent  discharge  of  watery  urine  or  pus,  generally  en- 
ables as  to  form  an  opinion.  Tumours,  too,  contuinijig  iluid, 
are  usually  more  elastic,  fluctuate,  and  are  more  globular 
than  solid  ones,  moreover,  whilst  a  soUd  tumour  Uijually 
makes   its   way  forwards,  towards   the  navel,   and  thou 
spreads  equally  upwards  towards  the  hypochoudrimn,  mul 
downwards  to  the   pelvis ;    the  usual  course   of  a  tiuid 
tumour  is  to  extend  towards  the  navel,  and  then  more 
rapidly  upwards,  and  more  slowly  downwards.      An  en- 
larged,  painful,   moveable   kidney   can   be   distinguished 
from  cancerous  growth  of  that  organ  by  its  greater  mova- 
tility,  and  the  want  of  ilistension  m   tho  corresponding 
loin ;    whilst  if  the  moveable  kidney  has  acquired  adho- 
eioDS,  and  is  fixed  in  its  new  place,  then  the  latter  sign 
can  alone  be  rehed  on.      It  must  not  be  forgotten,  how- 
evor,  that  moveable  kidneys  not  infrequently  become  tho 
•eat  of  cancerous  deposit. 
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118.  Morbid  Anatomy. — Primary  cacccr  is  almost 
invariftlly  unilateral,  becomlary  cancer  bilateral.  The 
frequency,  when  the  disease  is  unilateral,  with  •which  the 
disease  affects  the  kidneys  is  a  matter  of  some  dispute. 
Ebatein  out  of  54  cases  found  tlie  right  affected  31,  and 
the  left  23  times ;  Dr.  Roberts  in  60  unilateral  cases 
found  each  kidney  affected  au  equal  number  of  times  ; 
"whilst  Klebs  maintains  Uio  left  kidney  to  he  most  fre- 
quently attacked  ;  and  Dickinson  found  11  belonging  to 
the  left,  and  only  one  to  tho  right  kidney.  My  own  ex- 
perience is  in  accord  with  tho  last  named  obgervor, 
indeed,  excepting  moveable  kithicy  and  renal  calculus,  I 
have  found  in  all  diseases  of  the  kidney,  that  are  gene- 
rally unilateral,  a  preponderance  of  cases  in  which  the  left 
kidjicy  is  affected. 

A  satisfactory  classiilcatiou  of  mahgnant  growths  of  the 
kidney  has  still  to  bo  made. 

Cancerous  growtlis  of  the  kidney  originate  either  in  the 
pelvis  of  the  kidney,  or  in  the  kidney  tissue  proper. 

1.  In  the  former  wo  meet  with  tho  ordinary  villous 
growth,  80  common  in  the  bladder,  and  which  is  regarded  as 
a  jKij>iUL>tn(U  whilst  formerly  it  was  cksyificd  as  epithelioma. 
This  form  is  always  attended  with  profuse  hemorrhage. 
True  fnithfiioma  is  extremely  rare,  Dr.  Windle  forwarded 

^  tho  Liverpool  Committee  of  tho  British  Medical  Asso- 
Hation,  who  reported  on  "New  Growths  of  the  Urinary 
System,"  1883,  a  specimen  showing  somo  squamous  evo- 
lution, with  slight  bird's  nest  formation;  Robin  and 
Eindlieisch  have  each  recorded  a  case.  Colloid  cancer 
springs  also  from  the  pelvic  mucous  membrane,  as  well 
as  from  tho  substance  of  the  kidney.  At  Liverpool,  au 
excellent  specimen  from  Guy's  Hospital  was  exhibited  by 
Dr.  Goodliart. 

2.  The  cancerous  growths   of  the   kiilney  proper  ar«h 
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ma,  colloid,  and  cncophaloitl.  The  scinhvs  growths 
ure  rare,  ami  only  oue  case  has  come  under  my  notice, 
it  was  found  post-mortem,  and  its  existence  was  not 
Bnspectcd  during  life,  as  there  was  neither  pain,  tu- 
moor  or  hiematuria,  the  patient  died  of  chronic  dyeon- 
tery.  The  left  kidney  was  affected,  a  portion  of  the 
organ  presented  a  hardened  yellowish -grey  appearance, 
cutting  with  a  fibrous  section,  yielding  little  juice  on 
scraping,  and  the  whole  growth  intersected  by  numerous 
bands.  CoUoU  cancer  of  the  kidney  apparently  arises  from 
dilatation,  and  the  iufiltrntiou  of  the  Malpighiau  corpus- 
cles with  colloid  material.  It  is  rarely  distinct,  and  is 
usually  associated  with  other  growths,  especially  with 
medullary  cancer,  Enccphaloid  or  meduUai^  cancer  is  by 
Car  tlie  most  frequent  form  of  cancer  met  with  in  the  renal 
organs,  and  is  the  variety  that  runs  the  most  acute  course, 
and  also  attains  a  considerable  size.  Tumours  weighing 
S5  to  30  lbs.  have  been  mot  with,  even  in  young  cliildrcn, 
^^nt  these  very  large  tumours  are,  however,  generally  of  a 
Hkxed  character;  pure  cncephaloid  growths  rarely  cxoced- 
ing  12  to  15  lbs.  Encephaloid  cancer  varies  in  consist- 
ence, in  some  places  being  soft  and  semi-Huid,  in  others 
harder  portions  aro  to  bo  found  even  somewhat  rcKombling 
Bcirrhna  in  firmness.  The  irregular  softness  and  hard- 
ness often  give  to  the  tumour  a  feeHng  of  fluctuation. 
It  sometimes  happens  that  one  part  of  the  tumour  deve- 
lopes  more  rapidly  than  another,  so  that  the  growth 
becomes  very  irregularly  shaped.  The  whole  of  tlie  kid- 
ney is  usually  involved,  but  if  only  a  portion  is  attacked, 
a  fine  Una  of  connective  tissue,  will  usually  be  observed 
dividing  the  renal  tissue  from  the  deposit.  The  eeeretiug 
portion  thus  spared  is,  however,  rarely  quite  healtliy,  the 
urinary  ttibulos  being  usually  enlarged  and  the  epithclinm 
undergoing  granular  degeneration.     Owing  to  the  abuud- 
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ance  of  wide  thin-walled  vessels,  often  showing  aneurismal 
dilatations  in  the  growth,  haemorrhage  is  of  frequent  oc- 
currence, so  that  these  tumours  hare  been  called  '*  fungus 
hmmatodes."  Secondary  deposits  in  other  organs,  especi- 
ally in  the  liver,  longs  and  Ininbar  glands  are  most  fre- 
quent with  encephaloid  caucer.  MUed  canctmus  ijroutfa. 
The  most  frequent  is  a  mixture  of  encephaloid  with  sar- 
coma, Dr.  Dowse  {Path,  Soc.  Trans.,  1874)  has  recorded 
an  example  of  this  kind,  Schucppcl  {op,  cit.)  describes 
a  kidney  weigliing  28  lbs.,  which  showed  in  part  the 
characteristics  of  an  encephaloid  in  a  state  of  fatty 
degeneration,  and  in  part  those  of  an  alveolar  colloid 
carcinoma.  Fatty  cancer  (carcinoma  lipomatosum)  has 
been  described  by  Dr.  Hilton  Fagge  {Path.  Soc,  Trans., 
1876).  Under  the  microscope  in  the  &esh  state  the 
growth  showed  large  futfcy  globnlea,  and  looked  as  if 
only  made  up  of  fat.  The  fat  globules,  however,  were 
really  contained  in  the  interior  of  cells  of  very  irregular 
form,  with  large  oval  nuclei.  Some  of  the  colls  were  quad- 
rilateral, some  pear-shaped,  and  in  some  the  form  of  the 
cells  was  cyliudrical.  Hardened  with  chromic  acid,  the  sec- 
tion showed  a  portion  of  the  growth  to  be  composed  of  the 
characteristic  btructurc  of  a  carcinoma.  This  form  is 
extremely  rare,  the  only  other  description  is  by  Comil  and 
Bonvier  {carcifwme  Upomateux)  who  observed  it  in  two 
cases,  one  being  a  carcinoma  of  bone. 

Cancci'ous  growths  of  the  kiduey  generally  form  adhesions 
with  the  surrounding  tissues,  and  so  become  firmly  fixed. 
They  may  extend  to  neighbouring  organs  and  compress  and 
even  perforate  the  intestines.  IftJie  comi>ression  of  the 
iutostiues  takes  place  rapidly  we  may  have  symptoms  of 
Aoute  obsbmction.  Enlargement  of  the  riglit  kidney  has 
been  reported  as  having  ctLuscd  dilatation  of  the  stomach 
by  compression  of  the  duodenum  (Ebstein).     The  renal 


18  afso  generally  involved,  and  in  tliis  way  the  growth 
may  reach  the  inferior  vena  cava  or  even  the  vena  azygoB, 
portiona  of  the  growtli  are  thus  lialile  to  be  carried  into 
the  circulation.  When  the  disease  ori^ates  in  tlic  pelvis 
of  the  kidney  it  may  spread  to  the  renal  tissue,  and  vice 
versa. 

119.  Treatment. — The  treatment  can  be  only  pallia- 
tive, though  my  colleague,  Mr.  McCarthy,  recently  removed 
a  carcinomatous  kidney,  weighing  2  lbs.  5  oz.,  in  a  man  aged 
45-     The  operation  was  performed  on   March   18th,  and 
by  April  13th  the  wound  was  healed  and  the  patient  sitting 
xxp.     The  patient  must  be  placed  under  the  most  favour- 
able conditions  as  regards  food,  rest,  pure  aii',  etc.    Pain, 
if  present,  relieved  by  morphia  injections.     The  hcemat- 
is  best  controlled  by  gallic  acid,  given  in  ten  grain 
tes   every  four  hours  during   its  continuance,  and  if 
sry  active  by  the  application  of  ice  hi  a  bladder  to  the 
'ibdonien.     Ergot  combined  with  iron  may  bo  employed  if 
there  is  repeated  hiemorrhage  associated  with  great  pallor. 
The  tumour  if  large  should  be  prevented  from  dragging  as 
as   possible  by  the  careful   application  of  a  flannel 
>llerto  the  abdomen.     Constipation,  which  is  often  such 
a  distressing  complication,  must  be  overcome  with  the 
greatest  care,  since  purgatives  even  in  moderate  dosea, 
often  excite  the  opposite  extreme,  and  leatl  to  a  profuse 
diarrhoea  most  difficult  to  clieck.      Castor  oil,  colocynth, 
and  saline  purgatives,  had  best  be  avoided,  whilst  enemas 
aided  with  a  pill  composed  of  grey  powder  and  rhubarb, 
are  undoubtedly  the  safest,  and  as  an  effectual  means  as 
ly   for  the  relief  of  this  form  of  constipation.     If  the 
lots  and  coagula  formed  by  the  hemorrhage  are  retained 
the  bladder,  they  must  be  removed  as  speedily  as  pos- 
Kble  by  gently  washing  out  the  bladder. 
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120.  Sarcoma. — Many  of  the  tanumrB  fonncrlj  d&- 
aonbed  as  caaeeroas,  wooltl  now  imdoabtcdly  be  rtawifaiii 
aa  bekogm;  to  tius  dass  of  new  fionrntbiu.  13ie  B«r- 
eomata  are  tumours,  rontnting  of  the  ptognssire  forma- 
tion of  oozmectire  tissue,  which  retains  throoghont  its 
growth  its  embryonic  state.  The  sarcomata  are  divided 
into  three  rarieties,  aooording  to  the  form  of  the  cells, 
round,  spindle  or  fusiform,  and  myeloiX  According  to 
the  Liverpool  Report  on  new  growths  of  the  urinary 
organs  (BriL  Mrd.  Jour,,  Jan.  12th,  IS^),  these  growths 
have  been  classified  as  congenital  and  adult,  since  it  was  felt 
that  a  distinction  should  be  drawn  between  a  growth  distinct- 
ly the  result  of  a  developmental  error,  and  one,  which  aris- 
ing later  in  life,  might  have  a  different  source.  Congenital 
aareomata  are  by  Car  the  most  frequent,  as  may  be  imagined 
from  their  typical  origin,  and  invariably  prove  fatal  during 
the  first  few  years  of  life.  They  are  encapsuled  growths, 
bat  as  they  increase,  there  is  a  tendency  to  general  infil* 
tration.  They  are  either  extra-renal,  spreading  from 
without,  generally  from  the  neighbourhood  of  the  hilus,  to 
the  substance  of  the  kidney,  or  snb-capsnlar,  originating 
immediately  beneath  the  capsule  of  the  kidney.  The 
extra-renal  variety  is  usually  round-celled,  and  both  kid- 
neys have,  in  the  majority  of  cases  recorded,  been  involved. 
Dr.  Abercrombie  has  recorded  three  examples  {Path, 
Soe,  Trans,,  1880),  of  sarcomatous  growtlis  invading 
both  kidneys  from  without ;  in  all  three  cases,  the  pelvis 
of  the  kidney  was  enlarged,  the  lining  membrane  being 
!)red  or  purplish,  whilst  without  near  the  hHuB,  a  new 
growth,  mainly  composed  of  loose  connective  tissne,  with 
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►served  puahing  its  way  towards  tho  kidney.      Tho 
capsular   growtlis   may  consist   of  round  or   spindio 
cells,  or  both  mixed.     Mr.  Paul,  In  tlie  report  already 
alluded  to,  thus  describes  n  specimen  of  his  own,  consisting 
of  two  kidnej's,  weighing  twelve   ounces,   from  a   seven 
months'  fcetas.    Externally  they  appeared  quite  normal, 
and  when  the  capsules  wero  Btripped,  the  surface  was  kid- 
ixey-coloured   and  minutely  lobulated.      On  section,  the 
xaedullary  portion  of  each  was  made  up  of  lobules  of  white 
new  growth,  and  the  cortex  was  mottled  by  the  same ; 
"but  there  remained,  at  least,  twenty  to  thirty  times  the 
normal  amount  of  renal  tissue.     Under  the  microscope, 
this  renal  tissue  was  more  embryonic  in  character  than 
that  of  a  foetus  of  fall  time,  but  it  is  doubtful  whether 
it  is  tlie  correct  equivalent   for  a  seven  months'  foetus, 
Tho  lobules  of  white  growth  consisted  mostly  of  round 
<q11b,  but  in  many  parts  they  arranged  themselves  as 
though  attempting   some   higher   evolution.      The   same 
report    also    furnishes    an    account  from  Dr.   Osier    of 
Montreal^   of  a  specimen   taken   from  an  eight  months* 
fcetas,   in    which    both   kidneys   were   equally    enlarged, 
and   which    lilce   the    preceding    case   has   been    classed 
as    an    admo-sarcoma,  the   description    is   as    follows : — 
•*  On  microscopical  examination  at  the  cortex,  the  tubuli 
urinifori  and  Malpighion  bodies  were  easily  distinguished, 
but  separated   by  much    interlobular    tissue,   composed 
largely  of  spindle  cells.     Towards  the  pelvis,  tlio  entire 
substance  was  made  ux>  of  these  spindle  cells  closely  com- 
pressed together,   and  amongst  them  coils  of  epitlieliol 
celk,  some  resembling  dilated  tubuli,  others  irregularly 
shaped  Malpighian  capsules.    The  sections  showed  many 
irregular  small  and  large  spaces  (cysts)  through  the  entire 
ibstancc." 
"Virchow  has  described  a  variety  of  very  small  round- 
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celled  sarcoma  (glioma)  as  springing  from  the  neuroglia 
of  the  nerves  of  the  kidney.  They  appear  as  small 
translucent  knots  in  the  cortical  part  of  the  kidney. 

^Jt/o■}ta^^comnta  are  sarcomata  containing  muscular 
fibres  of  an  embryonic  character.  Of  the  recorded  cases 
that  have  come  under  my  notice,  the  disease  has  been 
unilateral  and  bilateral  in  nn  ^fjual  number.  The  case 
reported  by  Br.  Dawson  "Williams  (Path,  Soc,  Tratu,, 
1882,  p.  817)  may  be  taken  as  atypical  example  of  this 
kind  of  growth,  and  will  serve  best  for  a  general  descrip- 
tion. The  tumour,  together  with  the  left  kidney,  the 
ureters,  and  the  bladder,  were  removed  e/t  masse.  Section 
of  the  tumour  revealed  a  emooth,  lutlistiuctly  lobulated 
Bnrface,  of  a  general  yellowish- wliite  hue,  but  with  pinkish 
mottlinge ;  the  consistency  was  everyAvhere  soft,  and 
towards  the  upper  part  tlio  Kubatancc  was  almost  diffluent, 
so  that  after  tiie  specimen  had  been  washed  a  ragged- 
walled  cavity  was  left.  The  right  ureter  could  be  traced 
into  the  tumour,  and  a  director  passed  along  it  led  into 
the  mass.  No  vestige  of  the  natural  kidney  substance 
could  be  distinguished  by  the  naked  eye.  The  tumour 
■weighed  1  lb.  13^  oz,,  equivalent  to  about  one-sixth  of  the 
total  body  weight.  Sections  made  through  portions  of  the 
tumour  taken  from  various  porta  and  hardened  in  bichro- 
mate of  potaBh  showed  an  unusual  structure.  The  greater 
part  of  each  field  was  occupied  by  fibrillatod  bundles ;  tlieso 
bundles  were  made  up  of  cylindrical  fibres,  having  a 
direction  generally  parallel  to  each  other,  but  the  bundles 
were  arranged  in  the  most  diverse  planes,  crossing  and 
intersecting  one  another  at  every  angle ;  tracts  of  small- 
celled  tissue,  cliiefly  of  the  spindle- Bhaped  variety,  were 
also  encountered,  as  well  as  sections  of  the  kidney  tubules, 
and  in  one  or  two  instances  masses  which  were  regarded 
as  altered  Malpigliiau  bodies.     Being  at  a  loss  to  undcr- 
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stand  the  nature  of  this  iibrillatcd  stnictnre,  some  of  the 
sections  were  submitted  to  Dr.  Klein,  and  he  immediately 
expressed  his  opiniou  that  they  were  composed  uf  mubcular 
fibres  of  the  voluntary  type.  Mr.  Frederick  Eve'6  ac- 
count of  specimens  of  tumours,  composed  of  stripped 
muscle  aud  sarcoma  tissue  from  the  kidneys,  iu  the  same 
•volume  of  the  PathoUujical  Transactions  (1882),  gives  an 
excellent  description  of  the  general  characters  presented 
by  these  tumours. 

MeUiHotic  5arroma. —These  growths  no  doubt  from  their 
Mgh  degree  of  maUgnanoy  were  formerly  regarded  us  car- 
cinomatous, there  is  now,  however,  but  little  doubt  that 
the  majority  of  specimens,  if  not  all  of  them,  are  sarcoma- 
tons.  The  prevailing  character  is  the  spindle-shaped  cell, 
though  round  or  oval  ceUs  may  be  present,  the  pigment, 
melanin,  is  deposited  within  the  cells.  This  pigment  at 
first  has  a  brownish  colour,  but  rapidly  acquires  an  inky 
blackness  on  exposure  to  air.  The  pigmentation  is  gen- 
erally very  unequally  difitributed.  Melanotic  sarcoma  of 
the  kidney  iu  adults  is  usually  secondary  to  deposits  in 
other  organs,  iu  children  it  may  occiu-  as  a  primary  affec- 
tion and  then  is  congenital. 

121.  Adenoma. — Adenoma  of  the  kidney,  owing  to 
the  smallneus  of  the  growth,  may  escape  observution,  and 
this  has  probably  given  rise  to  an  idea  that  they  are  rare. 
In  the  report  {Brit.  Med.  Jour.,  Jan.  12th,  1884j  already 
referred  to,  two  varieties  are  recognised,  the  one  tubulai-, 
the  other  intra-cyBtic.  The  former  consists  of  tubes,  much 
like  convoluted  renal  tubes,  but  larger,  and  containing 
more  epitheUal  cells  ;  the  latter  has  a  villous  appearance, 
the  stalks  being  clothed  with  a  single  layer  of  cubical 
epithelium.  They  are  almost  invariably  bilateral,  and 
generally  multiple,  and  rarely  exceed  the  size  of  a  pea. 
Mjmy  new  growths  of  the  kidney,  however,  are  accom- 
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panied  by  an  increase  of  the  gland  tissue,  and  an  aden< 
matous  appearance  is  given  them,  thus  wc  may  have  an 
adeno- sarcoma,  adeno-myxoma,  adeno-caroinoma,  etc. 

122.  Iiymphadenoma  of  the  kidney  occurs  as  part  of 
the  genorul  disorder,  deposits  of  a  sLaiilar  nature  being 
found  in  the  lymplmtic  glands  elsewhere.  The  deposit 
which  is  of  a  yellowish-wliite  colour  is  distributed  through 
the  kidney,  especially  in  the  cortex,  and  occimi  iu  irre^- 
larly  ovoid  masses,  from  the  size  of  a  mustard  seed  to 
that  of  a  bean.  They  consist  of  a  fibrous  net-work, 
blended  with  the  interstitial  tissue,  in  which  are  dispersed 
numerous  lympli  corpuscles,  some  of  these  are  ^anu- 
lar  and  contain  no  nucleus,  others,  larger,  are  multi- 
nuclear.  A  very  good  description  of  this  affection  is 
given  by  Dr.  Coupland  {Path.  Soc.  Trans.,  vol.  xx\iii.). 
L^ucamic  (yrow/ As.— The  deposits  consist  of  an  accumu- 
lation of  white  corpuscles  and  a  deHcate  net-work  ofj 
lymphoid  tissue,  distending  and  enlarging  the  blood* 
vessels,  giving  rise  to  small  marrow-like  masses,  vary; 
in  size  from  a  poppy  seed  to  that  of  a  Iiazel  nut.  Thi 
are  also  part  of  the  general  disorder,  and  when  met  wii 
in  the  kidney  are  found  as  well  in  the  spleen  and  hver. 

123.  Lobtilated  Fatty  ^owtfaB,  apparently  originat- 
ing from  the  capsule  of  the  kidney,  are  occasionally  met  wii 
They  have  been  mistaken  for  multiple  supra-renal  capsules. 
The  whole  organ  may  be  transformed  into  a  fatty  mass, 
or  only  a  portion.  In  the  majority  of  instances  sonii 
other  lesion  exists,  generally  of  a  calculous  nature, 
case  of  this  kind  is  reported  by  Dr.  H.  Browne  (Path,  Soc, 
Trans.,  vol.  xii.,  p.  132),  by  Dr.  Whipham  {Path.  Sc 
Trans,,  vol.  xix.),  and  by  Dr.  Rickards  {Drit.  MM.  Jour, 
July  7th,  1888) ;  whilst  in  Air.  Heath's  case  (Path.  Soo* 
Trans.^  vol.  x.)  the  renal  artery  was  obhterated.  Katty 
growths  may  also  arise  from  the  pelvis  of  the  kidney. 


FIBBO-FATTY    OSOWTHS. 


855 


Extra-renal  fatty  tumonrs,  Bpringing  from  the  outside  of 
the  capsule,  or  originating  from  the  adipose  oellolar  tissue 
surrounding  the  kidney  are  by  no  means  infrequent ;  in 
most  of  the  cases  the  organ  is  atrophied  by  the  pressure. 
These  fatty  growths  of  the  kidney,  which  are  compara- 
tively common,  must  not  be  confounded  with  that  ex- 
tremely rare  affection  we  have  already  spoken  of  (p.  348), 
carcinomatous  lipoma. 

Fibroid  tuwours  are  occasionally  met  with,  either  as 
small  fibromata,  in  the  form  of  small  nodules  composed 
of  dense  fibrous  tissue  in  which  may  be  found  atrophied 
urinary  tubules ;  or  as  large  fibro-cartilaginous  growths, 
wliich  evidently  originate  from  the  fibrous  tissue  of  tlie 
oapBule,  and  by  their  growth,  gradually  destroy  the  renal 
tissue.  Some  of  these  tumours,  which  may  attain  the  size 
of  a  cocoa-nut,  hare  a  somewhat  cystic  appearance,  caused 
by  the  distension  of  the  pelvis  of  the  kidney. 
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CHAPTER  Vn. 
Pa&asitsb  m  THE  Kjdksy. 


HVDATIDS. 

124.  Etiology. — Ecliinococci    cysts    are    aboat   five 
times  less  frequent  in  the  kidney  than  in  the  liver.    Ai 
regards  the  lungs,  on  equal   frequency  subsists ;   whilst 
with  reepeot  to  the  other  organs  and  tissues,  the  kidney 
is  more  often  the  seat  of  the  disease.     The  tendenc)'  to 
the  disease  is  very  marked  in  some  countries,  as  in  Ice- 
land, South  Australia,  and  in  some  parts  of  Germany  and 
Silesia.     In  these  countries  the  disease  seems  to  he  tran^ 
mittcd  by  means  of  dogs,  who  harbour  tlie  ta»nia  echino- 
cocci  in  considerable   numbers.      In  Iceland  and   Sonth 
Austi'alia  the  agricultural  class  hve  in  close  contact  with 
their  dogs,  whilst  in  Silesia  it  is  probable  that  the  disdftBe 
may  be  actually  communicated  by  eating  dog's  flesh,  & 
practice  often  resorted  to  by  the  poorer  classes.     It  is     i 
said  that  the  disease  is  more  frequent  in  man  than  ^m 
woman,  but  discordant  statements  have  been  made  ^<^* 
regard  to  this  point.     In  Iceland  it  is  said  that  ev^^ 
seventh  person  dies  of  hydatid  disease  of  some  organ. 
otbur.      When  the  kidneys  are  attacked,   the  disease 
usually  unilateral,  the  left  kidney  being  the  one  moat  ^^ 
quo>nt!y  afil^ected.  fll^l 

125.  SymptomB.  —  Unless  the  cyst  ruptures  af^^^ 
early  date  a  tumour  will  slowly  form  ;  this  may  attain  t^^ 
size  of  an  orange  or  cocoa-nut.    It  presents  the  charact 
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relations  of  renal  tumoura  generally  (p.  8),  and  by 
means  it  can  be  dislinguiahed  from  enlargementB  of 
organs.  It  is  usually  more  rounded  than  other 
imoura  of  tlie  kidney,  often  fluctuates  obscurely,  rarely 
distinctly,  whilst  fluctuation  is  sometimes  absent.  Occa- 
Hponally  the  so-called  *' hydatid  fremitus"  can  be  made 
^^ut,  and  when  present  it  is  a  ditstinctive  sign.  To  elicit 
it,  the  fingers  of  one  hand  are  to  be  laid  on  one  side  of  the 
tumour,  whilst  a  sharp  percussion  stroke  is  given  with  two 
Angers  of  the  other  hand  to  the  opposite  side  of  the 
tumour.      The  fremitus  may  also  bo  distinguished  by  the 

KthoBCOpe  when  the  tumour  is  sharply  struck.  It  is  said 
kt  the  note  is  only  obtained  when  the  cyst  contains 
many  vesicles,  but  is  often  absent  even  in  this  condition. 
If  any  doubt  exist  as  to  the  nature  of  the  coutents  it  can  be 
solved  by  the  introduction  of  the  aspirating  needle  aud  the 
examination  of  the  fluid  withdrawn.  This  is  clear^  usually 
alkaline,  sometimes  neutral,  never  acid,  nor  urinous. 
The  apeoific  gravity  is  about  1'009,  never  below  1'006 
(Bartels) ;  never  contains  albumin  unless  the  cyst  has 
become  inflamed ;  hooldets  and  vesicles  are  generally  to 
he  found  in  the  fluid,  but  may  be  absent. 

When  the  tumour  bursts  and  discharges  into  the  urin- 
ary passages,  the  contents  are  evacuated  by  the  urine. 
In  the  majority  of  cases,  vesicles  and  hooklets  will  be 
paseed,  in  others  only  an  opalescent  looking  fluid  in 
which  a  few  scattered  hooklets  will  be  observed  on  care- 
fully examining  the  deposit.  The  passage  of  the  vesicles 
occurs  at  irregular  intervals,  and  usually  occasions  much 
pain,  whilst  the  urine  for  the  time  often  becomes  bloody 
and  purulent,  in  fact  giving  rise  to  all  the  symptoms  of 
renal  cohc.  The  vesicles  may  be  sufliciently  numerous  to 
^ook  the  urethra,  and  so  give  rise  to  retention  of  urine ; 

a  vesicle  may  become  impacted  in  the  ureter  and  so 
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cause  for  a  time  a  condition  of  hydro-nephroeis,    AAec  i 
discharge  of  veaiclos  the  tumour  usually  diminishes,  tm- 
iess  the  above  accident  happfiua,  and  recovery  may  tab 
place  at  once,  or  after  a  few  more  discharges.     In  fiome 
rare  caoes  a  fresh  dibcbarge  has  occurred  after  the  lapM 
of  two  or  throe  years,  probably  due  to  a  secondary  forma- 
tion.    Sometimes,  however,  the  cyst  suppurates  and  this 
condition  is  attended  with  fever,  which  is  always  absent  in 
uncomphoated  cases.     Rupture  of  the  cyst  often  oocon 
suddenly,  after  a  blow,  a  strain,  or  prolonged  exertion. 
Sometimefl  it  is  preceded  for  some  days,  by  an  increase  of 
pain,  and  discharge  of  blood.    The  duration  of  the  dis- 
ease is  very  variable,  but  it  usually  runs  a  favourable 
course,  far  more  so  than  in  other  organts.     About  fifty  per 
cent,  of  the  cases  recover,  after  spontaneous  dischaxgo  of 
the  contents  of  the  cyst  by  the  urinary  passages.     About 
twenty-six  per  cent,  recover  after  tapping  or  other  surgical 
operations ;  whilst  about  thirteen  per  cent,   of  the  cases 
are  fatal.     These  are  caused  either  by  the  suppuration  of 
the  sac,  the  most  frequent  cause  of  death  ;  or  by  rupture 
of  the  cyst  intcmally  into  the  abdomen  or  cavity  of  the 
thorax.     In  some  rare  cases  calcification  of  the  cyst  may 
occur.     Lastly,  in  about  eleven  per  cent,  of  the  cases  no 
statement  is  made  with  regard  to  the  ultimate  issue.    Dr. 
Roberts  records  a  unique  case,  comprising  a  series  of  mis- 
adventures— the  patient  had  only  one  kidney,  that  kidney 
became  tlic  seat  of  an  hydatid  cyst,  the  cyst  burst  and 
was  discharging  itself  through  the  pelvis  of  the  kidney, 
when  unfortunately  a  calculus  blocked  the  way  and  pre- 
vented the  vosicles  from  passiug,  fatal  retention  of  uhnr 
ensuing  in  consequence. 

126.  Dlagnoiii.— Hydro-nephrosis  is  the  disease  o{ 
the  kidney  most  commonly  taken  for  a  renal  hydatid  cyst 
The  previous  history  of  the  case,  in  the  majority  of  Id 
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ic€8,  will  enable  us  to  distinguiBh  between  the  two 
Sections,  othcrwisR  in  the  absence  of  distinct  **  hydatid 
fremitus  **  a  differentijil  diuguosiB  cannot  be  made  without 
witlidrawing  some  of  the  contents  of  the  tumour^  when  an 
analysis  of  the  fluid  (p.  821}  will  declare  its  nature. 
Hydatid  tumour  of  the  kidney  is  distinguished  irom  other 
eolargementa  of  the  abdominal  and  pelWo  viscera  by  the 
same  principles  as  regulate  the  diagnosis  of  all  renal  en- 
largements (p.  8).  It  may  be  taken  for  an  ovarian 
tumour,  especially  when  the  hydatid  tumour  devclopcs 
downwards  into  the  pelvis.  By  beariug  in  mind,  however, 
the  relation  of  the  bowel  to  the  anterior  surface  of  the  tu- 
mour, and  by  an  eiLumination  by  the  rectum*  and  also  by 
compression  of  the  ureters,  this  error  ouj^ht  to  be  avoided. 

The  discbarge  of  echinococcus  vesicles  and  hooldots 
(figs.  31,  32,  38)  into  the  urine,  especially  if  a  well-defined 
renal  tumour  is  present,  and  the  discharge  is  attended 
with  symptoms  of  renal  colic,  is  an  undoubtGil  proof  of  the 
exihtonce  of  hydatid  disease  of  the  kidney.  In  some  rare 
cases,  however,  hydatids  of  the  abdominal  viscera  may 
open  into  the  urinary  passage,  and  discharge  booklets  and 
vesicles,  without  there  being  hydatid  disease  in  the  kidney. 
According  to  Murchison,  however,  no  caeo  of  hydatid 
tumour  of  the  liver,  has  ever  taken  this  direction, 

127.  Morbid  Anatomy. — The  parasite,  that  gives 
rise  to  cchinococci  cysts,  is  a  small  tri-segmented  cestoid 
worm  ft4r:nia  echinococcus),  Vflnch  infests  the  intestines  of 
doga  and  wolves.  Tiiey  do  not  excoed  a  quarter  of  an  inch 
in  length,  and  the  hist  joint  alone  contains  ova.  These 
ova  receivetl  into  the  intestines  develop  embryos,  which 
at  the  time  of  emergence  &om  the  eg^,  are  minute  oifoid 
bodies,  about  the  size  of  the  red  corpuscle  of  the  frog's 
blood.  The  embryo  penetrates  the  tissues  and  organs,  and 
foruas  cysts.    TIub  cyst  when  developed  consists  of  a  &rm 
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fibrous  capsule,  about  ^  inch  thick,  intimately  connected 
with  the  tissue  of  the  organ,  and  highly  vascular.  With- 
in this  is  a  jelly-like  translucent  membrane,  of  lamiiinted 
hyaline  structure — this  is  the  so-called  **  mother  veeicle/* 
This  membrane  apparently  consists  of  a  body  yielding 
collagen,  for  on  boiling,  a  peptone-like  body  is  formed  acd 
which  has  a  shght  reducing  action  on  alkaline  solationB 
of  onpric  sulphate.  This  sac  holds  the  clear  limpid 
fluid,  and  unless  the  cyst  is  barren  contains  nomeroni! 
"  daughter  vesicles,"  these  develop  from  the  walls  of  the 
mother  cyst  but  soon  separate,  so  that  in  examining  the  con- 
tents of  an  hydatid  tumour  we  meet  with  some  vesides  still 
attached  (fig.  SO,  No.  1 ),  whilst  others  are  found  Boating fr«e 


Fig.  so.— Hydatid  found  in  mftD,  I.  A  fragment  of  the  natural  ■** 
at  ilt  ed([ot  are  shown  the  iajers  of  which  it  ii  composed  ;  on  the  e*-^ 
nal  surface  are  sercral  hydatid  fferms  of  diHVrGot  periods  of  dorelopn^^^/ 
2.  Oac  of  the  gorma  llatteneU  and  magtiiiied  forij  times,  showing 
stratified  layers. 


the 


(fige.  81.  82)*  Some  of  these  daughters  attain  a  conflict  ^* 
able  size,  they  may  range  from  a  pin's  head  to  a  goo^** 
egg;  the  largest,  however,  contain  smaller  vesicles  and  tt»*** 
again  others,  so  that  one   sac  may  contain   four  gen^'*' 
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tions.  Th'ese  vesicles  being  discharged  from  the  body  either 
of  man  or  cattle,  for  oxen  and  Gflpecially  eheep  lire  Bubject 
to  hydatid  disease  as  well  as  man,  find  their  way  into  the 
inteetines  of    the  dog,  nsually  by  eating    the  offal  of 


Pio.  81. — Echinoeoeei  or  "daughter  f^iriclea"  from  &  hydatid  tomonr. 
The  one  (a)  hiu  the  head  retrmcted  within  the  vesicle;  the  other  (b)  has 
the  bead  eztnided. 


Tio.  SS.  — (A.)  An  Behinocoeau  riewed  tranfTenely,  the  head  being 
directed  towards  tiie  obeerrer;  s,  «»  snctorial  diaoi. 


slatightercd  cattle,  tind  there  develop  into  the  fully 
formed  taenia.  The  proglottis  or  terminal  segment  which 
alone  contains  the  ova,  is  discharged  from  their  intestineB 
this  finds  its  way  to  the  food  of  man,  or  on  to  the  herbage 
in  the  case  of  cattle,  again  passes  through  the  encysted 
state  as  a  hydatid  and  so  the  circuit  is  constantly  being 
renewed. 
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128.  Treatment. — When  the  cyst  has  ruptured,  aad 
the  vesicles  are  being  freely  discharged  from  the  bladder, 
there  remains  little  for  us  to  do  but  to  watch  the  progrew 
of  the  case.  The  abdomeu  should  be  firmly  bandftged, 
and  gentle  friction  employed  over  the  tnmour  to  aid  their 
escape.      The   patient  should  be  warned  against  tmdu 


Pto.  S3.— <B.)  Th«  drcl6  of  hooklots  hod  upon  Ha  ttndtfr  ntbet; 
thirlj-four  in  mimber,  Bcrenteon  long  and  serentocB  short.  (Cl(»^ 
LRteral  views  of  the  Bepanito  hooklfU — 6,  tht*  blue;  e,  the  ccntnJ  <** 
treinity  or  bifid  procesa  of  the  baae;  «,  hookleta  riewcd  «[von  theoont*^ 
or  iuferior  border;  /,  g,  k,  n  diagram  illuntratiug  the  mu?«menU  ^ 
poaition  of  the  bookleti. 


exertion,  or  engaging  himself  in  any  occupation,  likely  ^ 
cause  strain  during  their  discharge,  in  ease  suppurati^* 
action  be  excited,  or  even  rupture  of  the  discharging  cy?^ 
caused.  As  diuretics  have  been  found  to  assist  the  dis- 
charge of  the  vesicles,  these  remedies  may  be  administcredt 
and  if  there  is  much  pain  from  colic  during  their  passag* 
itives  should  be  combined  with  them,  indeed  a  sin*^ 


RTDATIDB. 


86S 


quantity  of  opium,  by  relieving  spuBUt,  not  only  sootlies  the 
the  irritation,  but  facilitatoB  their  discharge.  When  the 
cyst  is  intact,  or  if  after  it  has  burst,  the  escape  of  the 
yesicles  is  prevented  either  by  the  presence  of  a  renal 
oalooluB,  or  impaction  of  the  vesicleB  themselvoH  in  the 
ureter,  the  contents  should  be  evacuated  without  delay. 
For  though  the  chance  of  the  cyst  ultimately  bursting  into 
the  urinary  passagcH,  and  thus  effecting  a  spontaucouB 
cure  is  very  great,  still  it  is  not  fair  to  expose  the  patient 
to  the  chance  of  rupture  in  some  untoward  direction,  and 
which  may  be  unespectediy  occasioned  by  some  unlooked  for 
dent.  It  is  generally  sufficient  to  tap  the  tumour  in  the 
itioDB  indicated  at  p.  323,  with  a  large  aspirator  needle, 
d  then  to  evacuate  the  contents.  If  there  be  many  large 
daughter  vesicles  "  containing  other  daughter  vesicles 
ese  may  not  escape,  but  usually  puncture  of  the  mother 
t  is  followed  by  their  death  and  ab^iiorption.  Gulvano- 
puncture  has  been  advised  and  many  successful  cases 
published,  but  it  presents  no  advantages  over  aspiration, 
and  if  by  chance  the  needles  are  not  sufficiently  insulated, 
suppuration  may  be  excited.  Should  tlio  sac  become  in- 
flammed  and  suppurate  recourse  must  be  had  to  free  in- 
oisioD  and  drainage  tubes. 

To  prevent  the  extension  of  the  disease  in  districts  where 
it  has  become  rife,  the  following  rules  laid  down  by  Mur- 
chisou  should  be  followed. 

To  prevent  dogs  feeding  on  the  offal  of  sheep  and  of 
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er  animals  infested  with  hydatids.  Dogs  ought  to  be 
rigidly  excluded  from  all  slaughter-houses  or  knackeries, 
and   "dog's  meat"  ought  always  to  be  thoroughly  boiled. 

b.  To  destroy,  as  far  us  possible,  the  tape-worms  gene- 
rated in  the  dog,  for  which  purpose  it  would  be  well  that 
all  dogs  were  perioilically  physioked,  and  their  excreta 
buried  in  the  ground  or  burnt. 
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Vermifuge  mediciues  have,  however,  bat  little  effect; 
but  it  is  said,  allowing  cuttle  the  free  use  of  rook  salt  is 
prophylatic  and  powerfully  checks  the  extension  of  the 
disease  among  flocks.  It  probably  acts  on  ike  newly  in- 
troduced OVA,  by  hardening  their  envelopes,  just  in  the 
same  way  that  injections  of  common  salt  destroy  thread- 
worms in  the  lower  bowel. 


BlLHARZU    KCMATOBIA    (EnDEUIC    HjEMATUBU). 


129.  Etiology,  —  The  Distoma  Htematobium,  now 
named  Bilharzia,  in  honour  of  its  discoverer  Bilharz. 
was  first  found  in  the  urinary  passages  of  some  Egyp- 
tians»  whose  diseases  Griesingor  was  investigating.  So 
commou  is  it  iu  that  country,  that  Gricsinger  found  it  to 
exist  in  82  per  cent,  of  all  the  post-mortems  he  made. 
Since  then  it  has  been  found  to  be  prevalent  among  the 
residents  of  the  Cape  of  Good  Hope,  South-East  Africa, 
the  Mauritius  and  in  some  other  hot  countries.  Owing 
to  our  increased  intercourse  with  these  countries,  and 
tlie  tendency  of  Europeans  to  return  home  when  in- 
valided, instances  of  this  disease  in  England  are  by  no 
means  infrequent.  Besides  inhabiting  the  urinary  organs, 
especially  the  bladder  and  prostate,  it  is  also  found  in  the 
intestines  and  portal  veins. 

The  Haematobium  is  a  email  trematode  bisexual  cntozoou. 
The  male,  which  rarely  exceeds  i  inch  in  length,  is  shorter 
and  broader  than  the  female  which  is  more  fihfomi,  and 
may  attain  to  nearly  |  inch.  They  bear  two  suckers. 
The  male  possesses  a  long  canal  in  its  upper  half  in  which 
the  female  is  partially  inserted  during  copulation.  The 
ova,  which  are  diagnostic  of  the  disease,  are  oval  shaped, 
being  about   ^^  inch  long  and  ^J^  inch  in  width,  and 
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prolonged  into  a  peak  or  spine  at  the  anterior  end  of  the 
capsule ;  according  to  Dr.  Zincarol  (Path,  8oc,  Traru.,  1882) 
the  ova  from  the  intestines  have  a  lateral  instead  of  an  an- 


Flo.  S4. — Bipc  9gs  oontaming  embrjo  (H&rlej). 

ior  spine.     The  enclosed  embryo  (fig.  34)  escapes  by  a 
id  of  dehiscence,  and  at  once  commences  very  active 


Flo.  36.— Varioui  fonniBunuied  by  cilikted  embryo  (Harley). 


rotatory  and  vermicular   movements,  assuming  various 
shapes   (fig.   85)  cylindrical,  elliptical,  flusksbape,  etc. 
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Dr.  J.  Harley,  who  has  succeeded  in  batching  the  embryn 
from  eggs,  observed  that  after  Kwicaming  actively  abcmt 
for  two  or  three  honrn  the  motions  gradually  ceased  ami 
the  animal  died,  and  that  after  death  the  cilia  were  nrtlr 
vifiible.  It  is  a  question  whether  the  parasite  reaches  U>e 
body  by  the  skin,  by  the  raouth,  or  by  the  ureUiM. 
Dr.  Harley  is  in  favour  of  the  first  two  snppositioDi, 
and  thinks  that  a  minute  leech-like  animal  fixes  itodf 
on  tlic  skin  of  a  batlier,  and  by  means  of  an  ovipoMtor 
implants  the  ova  in  a  superficial  vein,  during  the  hatch- 
ing process,  the  irritation  attending  the  movements  of  the 
free  embryos  would  result  in  an  indolent  form  of  ulcera- 
tion, and  the  little  animals  would  be  carried  by  the  cir- 
culation from  the  ankle  to  the  pelvis.  As  a  matter  of 
fact,  residents  in  Soutli  Africa,  during  the  first  year  or 
two,  are  hable  to  be  attacked  with  large  indolent  sorts, 
leaving  scars  like  syphilitic  ulcers.  This  applies  to  the 
rural  population  who  are  obliged  to  use  river  water,  or 
water  from  pools  and  marshes ;  the  townspeople  who  use 
stored  rain  or  well  water  being  rarely  affected  by  the  disease. 
If  such  a  mode  of  iufectiou  be  possible,  it  may  beassomed, 
Dr.  Harley  thinks,  that  it  would  be  still  more  easily  affected 
by  the  passage  of  the  animal  or  its  eggs  to  the  mucouu 
membrane  of  the  stomach  and  rectum  directly  by  ibe 
mouth ;  whilst  Bilharz  has  associnted  the  similar  parasitic 
diseaho  of  tlie  intestinal  veins  and  dysentery  in  a  macner 
that  implies  cause  and  eflTect.  With  regard  to  its  entrance 
into  the  body  thnmgh  the  uretlira.  Dr.  Harley  observes 
that  a  female  appears  to  be  incapable  of  receiving  the 
disease  &om  an  infected  male,  nor  has  Dr.  Harley  evet 
observed  the  liberation  of  a  living  embryo  from  the  eggi 
when  immersed  in  urine,  or  even  an  active  li\ing  ombni'O, 
It  is  therefore  probable  that  the  propagation  of  the  parasite 
takes  place  in  the  mucus  of  the  urinary  passages,  and  that 
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the  ova  which  escape  into  the  urine  are  retarded  in  their 
development,  and  ultimately  perish. 

180.  BymptomB. — The  parasite  invades  the  intestines 
and  the  branches  of  the  portal  system,  where  it  gives  rise 
to  a  pecuhar  form  of  dysentery  ;  also  tho  mucous  surface 
and  minute  vessels  of  the  bladder,  ureter,  and  kidney. 
The  mischief  occasioned  in  the  geuito-urinary  organs  is, 
however,  far  greater  thnn  when  the  intestinal  tract  alone 
is  affected.  The  urine  in  these  cases  has  been  thus  de- 
scribed by  Harley*  Pale  amber  coloured,  ap.  gr.  1017, 
depositing  a  layer  of  dirtyiah-white  ilocculent  matter,  con- 
taining short  filaments  of^of  an  inch  in  diameter,  of 
brownish  colour  and  soft  consistence,  shorter  and  wider 
fragments  of  the  same  substance,  a  little  reddish  mass 
like  a  little  clot  of  blood,  and  nnraerous  white  specks. 
This  deposit,  examined  microscopically,  contained  pus 
corpuscles;  and  the  Qlumcntous  bodies  contained,  im- 
bedded in  them,  great  numbers  of  bright  highly  refrac- 
tive bodies,  which  were  identified  as  the  ova  of  the 
Bilharzia.  The  urine  also  generally  contains  traces  of 
albnmin,  uric  acid,  urates,  and  oxalate  of  lime.  In  addi- 
tion to  the  reddish- white  deposit,  pure  blood  is  sometimes 
voided  with  the  last  drops  of  urine.  The  patient  becomes 
aniemic  and  thin,  and  the  general  health  rapidly  fails  if 
the  disease  is  long  continued.  Severe  cystitis,  pyelitis, 
and  disseminated  suppuration  of  the  kidneys,  sooner  or 
later  supervene,  and  if  the  intcstuies  are  also  affected 
dysenteric  discharges  add  to  the  exhaustion.  The  ova 
not  infrequently,  when  imbedded  in  a  plug  of  mucus, 
form  the  nucleas  of  a  stone  in  the  bladder,  and  the  fre- 
quency of  stone  among  the  natives  of  Egypt  is  no  doubt 
attributable  to  this  circumstance. 

181.  Morbid  Anatomy. — Tho  Bilharzia  chiefly  af- 
fects the  bladder,  and  in  many  cases  the  disease  is  fortu- 
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lutehr  limited  to  it,  when  it  extends  to  the  kidneys  the 
eondilion  of  the  patient  becomes  very  serious.  On  ex&min- 
btg  «  hiAdder  that  hiis  been  the  seat  of  the  disease,  ve 
fiikd  it  hypcrtrophied  with  thick  Lard  walls,  patches  of 
eediymosed  swollen  mucoos  membrane,  studded  with 
hmU  fanaebed  mnooid  vegetations,  and  incrasted  often 
vith  fbotiilMtie  depoats.  Under  the  microscope,  sectioDS 
thorn  the  OTa  of  the  Bilharzia  in  the  deeper  layers  of  the 
Mocoaa  nMmhnme,  and  also,  but  in  smaller  numbers,  in 
tha  nihnuiooos  tissue,  and  in  the  fibrous  tracts  between 
tbt  woacular  bundles.  When  the  ureters  and  the  pelvii 
tf  IIm  kidney  are  attacked,  their  diameter  becomes  dv^ 
fBwad  Ai  tiM  point  affected,  and  may  thus  give  rise  to 
l9<dto*&cfliioBia  or  pyo-nephrosis,  whilst  the  kidneys  m 
hyperawe  and  may  become  the  seat  of  disseminated  snp- 
pumtioD. 

Itt.  Treatment. — \Mien  the  disease  is  limited  to  the 
Uadder,  good  results  hare  been  obtained  by  Dr.  H&rley 
by  injecting  the  bladder  by  means  of  a  solution  of  potaft* 
siom  iodide,  commencing  with  three  up  to  five  grains  to 
the  duid  ounce  ;  this  injection  is  to  be  retained  for  three 
Ihoors.  Beyond  the  nasal  and  catarrhal  symptoms,  aii<3 
the  iodine  taste,  the  drug  never  produces  the  slightest 
urethral  or  vesical  irritation.  The  first  effect  is  to  bring 
away  branched  mucous  casts  of  the  tunnels  formed  by  tb« 
pvmsite,  with  hosts  of  imbedded  eggs.  Attached  to  these 
oasts  certain  so-called  "coUoid  corpuscles"  are  often  ob- 
MTved,  sometimes  singly,  sometimes  in  groups.  The 
largest  of  these  resemble  minute  grains  of  tapioca,  poti- 
aoOTJng  a  jelly-like  transparency  and  faint  amber  tinge. 
j)f,  Harley  thinks  these  corpuscles  are  derived  from  the 
prostate.  These  casts  after  a  time  lose  their  cylindhcsi 
i;}iaxacter  and  are  replaced  by  long  skin-like  memhraoes 
nlxBost  destitute  of  ova,  whilst  at  the  same  time  the  a 
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appeared  from  the  urine.  When  Dr.  Harley's  patient  left 
England  he  stOl  passed  a  few  ova,  not  however  in  masses 
of  mncas  but  in  soft  blood  clots.  When,  however,  the  dis- 
ease extends  to  the  ureters  and  pelvis  of  the  kidneySf  this 
local  treatment,  though  it  should  be  directed  against  the 
parasite  in  the  bladder,  is  of  no  avail,  and  internal  reme- 
dies must  be  employed,  of  these  quassia,  extract  of  male 
fern,  and  turpentine,  have  been  tried,  and  under  their  ad- 
ministratiQn,  quantities  of  ova  have  been  brought  away. 
To  those  I  would  suggest  the  continued  use  of  biborate  of 
aoda,  solutions  of  which  have  a  poisonous  influence  on  the 
ova  of  most  parasites,  whilst  as  a  medicine  it  can  be  given 
without  any  disturbance  to  the  patient's  general  health, 
and  is  one  of  the  few  remedies  tliat  pass  imchanged 
through  the  system  into  the  urine.  It  has  also  another 
advantage,  in  relieving  the  cystitis  and  pyehtis  if  present, 
and  by  dissolving  deposits  of  nric  acid  on  the  ova,  dimin- 
ishes the  chance  of  the  secondary  formation  of  calculous 
deposits.  The  following  draught  administered  three  timea 
will  be  found  very  usefal  as  an  adjunct  to  the  topical 
treatment.  Biborate  of  soda,  gr.  xv.,  Chian  turpentine, 
gr.  X.,  acacia  mixture,  3  ii'*  and  chloroform  water,  J  i.,  to 
which  opium  in  some  form  may  be  added,  if  there  be 
much  pain  or  irritability  of  the  urinary  passages. 

The  prophylactic  recommendations  consist  in  ordering 
all  water  used  for  drinking  in  the  countries  liable  to  the 
disease,  to  be  boiled  and  filtered,  and  raw  salads  and  mol- 
luscous animals  to  be  avoided.  Dr.  Earley  also  rightly 
insists  on  the  drinking  water  being  conveyed  in  covered 
obannels  and  kept  distinct  of  all  sewage  communication, 
BO  that  the  urinary  and  fsecal  products  of  those  infected 
with  the  disease  may  not  be  accidentally  mixed  with  it. 
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188.  Etiolojg^. — The  email  worms  which  &re  fio  often 
found  in  the  blood  of  patients  Buffering  from  tropical  dia- 
eases,  were  first  discovered  by  Lewis  in  1872,  and  namei 
by  him  filaria  sanguinis  homiuis,  are  the  embryo  of  i 
nematode  worm  discovered  four  years  later  by  Bancroft, 
and  which  has  been  named  after  him  Jilatia  Banmiii. 
Ab  these  parasites  are  supposed  to  have  a  special  relAtion 
in  the  causation  of  tropical  liEemato-chyluria,  and  us  tliev 
appear  in  the  urine  in  these  cases,  they  are  entitled  to  a 
full  description  under  the  head  of  renal  parasites,  and 
botli  tliey  and  chyluria  may  well  be  described  togetlinr. 
The  parent  worms  according  to  Dr.  Manaon  (P'>'A< 
Sot,  Trans,^  IStil)  inhabit  the  lymphatics  of  the  bod;, 
the  two  sexes  probably  living  together.  Only  i 
small  part  of  the  male  worm  has  hitherto  been  fotmd. 
it  is  considerably  smaller  than  the  female.  The  latttf 
is  a  long,  slender,  hair-hke  animal,  quite  three  incbes  id 
length,  but  only  ^j^  in  breadth,  of  an  opaline  appearance, 
looking  as  it  lies  in  the  tissues  "like  a  piece  of  calgat 
animated  and  wriggling."  A  narrow  alimentary  canal 
runs  from  the  simple  club-like  head  to  within  a  short  dis- 
tance of  the  tail,  the  remainder  of  the  body  being  entirely 
occupied  with  the  reproductive  organs.  As  fully  formed 
embryos  can  bo  seen  under  the  microscope  escaping  bom 
the  vagina,  it  is  supposed  that  under  ordinary  circumstanws 
the  animal  is  viviparous.  The  parent  filaria  thus  lying  in 
a  lymphatic  channel  emits  her  embryos  into  the  Ijnipli 
stream.  The  embryo  is  a  long,  slender,  snake-like  animalt 
nvoraging  from  ^  to  ^^  of  an  inch  in  length,  and  ^  <'^ 
an  inch  in  breadth,  perfectly  transparent  and  appareuuy 
Htiactnreless  (fig.   86).      The  anterior  part  of  the  body 
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ipers  flliRhtly,  and  at  its  extremity  a  pouting  movement 
fte  if  of  breathing  is  to  be  uoticetl ;  posteriorly  tlie  body 
tepers  down  to  a  flue  point.  It  is  covered  by  a  delicate 
flheath  about  one-tliird  longer  than  the  body,  bo  that  it  is 
never  fully  occupied  by  the  animal,  and  fonuH  a  lafih- 
like  projection  (fig.  86,  e)  at  the  head  or  tail  or  both, 


|0.  86. — a.  Filaria  BongaiDu  Hominis.     x  ^i&O.    t  After  Lemi). 
h.  Oram,     x  250.    (Aft«r  Oobbold). 


»rding  to  the  movements  of  the  animal — the  lash 
tys  trailing  behind.  One  of  the  most  remarkable 
phenomena  connected  with  the  disease,  is  that  the  em- 
bryos disappear  from  the  blood  stream  and  rcnppear  at 
eertain  periods  of  the  day.  Thus  they  are  absent  during 
the  day  and  are  present  at  night,  the  greatest  number 
being  observed  at  midnight,  whilst  by  8  a.m.  a  sensible 
decline  is  observed,  and  by  1>  a.m.  they  have  quite  disap-. 
peared  except  an  occasionally  belated  straggler.  At 
6  p.m.  they  again  begin  to  appear  Rnd  increase  as 
before  np  to  midnight.  Dr.  S.  Mackenzie  (Path.  Soc, 
Trans.,  1862)  by  turning  night  into  day,  induced  the 
filaria,  in  the  case  under  observation,  to  change  tlieir  noc- 
turnal into  diurnal  habits,  thus  making  it  clear  that  the 
periodicity  of  filarial  migration  is  dependent  on  the  mov- 
ing and  resting  conditions  of  the  patient,  and  indepen- 
dent of  tlie  time  when  the  ohylo  reaches  the  circulation. 
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Dr.  MansoD  {Path,  Soc,  Trant,,  1881)  has  described  hoi 
these  embryos  developed  in  the  blood,  require  the  aid 
of  an  *'  intermediary  host  "  to  enable  them  to  attain 
maturity.  The  host,  he  has  shown,  is  the  female  of  a 
certain  upeciee  of  mouquito.  This  animal  piercing  the 
sldn  of  a  filaria-infeoted  snbject,  becomes  infested  with 
embryos ;  some  are  ejected,  some  perish,  but  a  few 
undergo  an  extraordinary  metamorphoBis  in  the  body 
of  their  host.  By  the  time  this  metamorphosis  ia 
completed  (four  to  six  days),  the  mosquito  who  has  de- 
posited her  ova  and  whose  stomach  is  empty,  except  for 
these  metamorx}ho8ed  embryos,  dies,  probably  falling  into 
the  water  in  which  her  eggs  were  laid ;  from  thence 
the  embryos  find  their  way  into  the  human  stomach, 
whether  directly  by  the  drinking  water,  or  through  the 
channel  of  another  host  ia  a  disputed  point,  but  once  in 
the  stomach  it  bores  its  way  to  the  lymphatics,  and  work- 
ing up  stream  pierces  the  glands  and  finally  arrives  at  its 
permanent  abode  in  Bome  distant  lymphatic  vessel.  Here 
it  i«  followed  by  one  of  the  opposite  sex  and  they  may  live 
and  grow  together  comfortably  for  years,  breeding  a 
numerous  progeny,  and  without  necessarily  giving  annoy- 
ance to  their  human  host.  But  unfortunately  the  female 
worm  is  liable  to  occasional  miscarriages  with  her  numer- 
ous offspriug,  that  is  to  say  the  immature  embryo  instead 
of  being  born  in  its  &ee  and  elongated  st>ate,  escapes  in  an 
unstretched  condition  enclosed  as  an  ovnm  (fig.  SC,  6) ;  and 
as  in  this  state  in  its  ymalle^t  diameter  it  is  five  timi 
greater  tlian  that  of  the  fully  outstretched  embryo, 
can  readily  understand  that  when  carried  into  the  lym] 
stream  it  should  plug  the  smaller  vessels,  when  they  brei 
np  into  smaller  channels.  There  will  thus  be  complex 
stasis  of  lymph  along  the  line  of  this  particular  vessel, 
far  back  as  the  first  anastomosing  lymphatic.     As  mt 
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immatnre  embryos  pass,  this  process  of  obstruction  ot  the 
lymphatic  ve&fiels  and  Btasis  of  lymph  will  go  on  increas- 
ing till  eventually  a  rupture  of  a  lymphatic  vessel  occurs. 
Should  the  parent  worm  inhabit  a  lymphatic  trunk  in  the 
pelvic  or  lumbar  region,  the  stasis  caused  by  tlie  imma- 
tore  embryos  may  involve  the  lymphatics  of  the  kidney, 
lireter,  or  bladder,  and  chyluria  result. 


CHTLtTBU. 
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184.  SymptoniB.— In  tliis  disorder  the  urine  assumee 
ft  milky  appeartince,  and  is  usually  slightly  tinged  with 
blood,  and  yields  on  standing  a  deHcate  fibrinous  clot, 
which  poBsesfios  the  power  of  decomposing  peroxide  of 
hydrogen.  Beyond  the  addition  of  the  finely  divided  fatty 
matter,  the  blood,  and  the  fibrinous  clot,  the  urine  is  but 
little  altered  in  its  general  characters.  After  separaiiiig 
these  abnormal  elements,  I  have  found  the  amount  of  urea 
excreted  in  the  twenty-four  hours  to  be  generally  normal, 

DQgh  the  amount  of  water  excreted  daily  is  usually  in- 
ed.  An  analysis  of  the  fatty  material  shows  tt  to  bo 
composed  of  sapouifiable  fatty  matters,  cholesterin  .uid 
lecithin.  The  albumins  consist  of  scrum  albumin  and 
fibrin,  the  latter  may  amount  to  as  much  as  '18  per  cent. ; 
peptones  are  invariably  to  be  found,  as  also  traces  of  indi- 
o«n.  The  amounts  of  these  abnormal  constituents  vary 
ooosiderably;  in  a  very  milky-looking  urine  3rielding  a 
eoDsiderable  amount  of  clot,  the  total  fatty  matter 
amounted  to  0*75,  and  the  albumins  to  '80  per  cent.  On 
the  other  hand,  in  a  lymphous  looking  urine,  yielding  a 
yellow  gelatinous  clot,  the  fat  only  amounted  to  006  per 
o«nt.,  whilst  the  albumins  were  not  so  greatly  diminished, 
being  0*G1  per  cent. 
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The  discharge  of  chyle  or  lymph  by  the  urine  is  not 
always  uniform.     In  some  cases  it  is  intermittent,  daye 
or  even  months  elapsing  between  the  discharge.    In  some 
rare   cases  it  never  returns   after    it«   first   appearaAoe. 
Even  when  the  discharge  is  permanent  considerable  vaiv 
ationa  occur  in  the  amount  discharged  from  day  to  day. 
Intermittent  chyluria  is  generally  observed  in  the  tropical 
oases,  which  are  generally  supposed  to  be  cansed  by  tlie 
rupture  of  the  renal  lymphatics  by  the  prcBsure  of  the  im- 
mature filarial  embryos,  and  the  intermifctency  is  the  resnlt 
of  tlie  same  cause.   For  a  communication  having  been  m&dd 
with  the  renal  passages  tlirough  the  lymphatics,  by  msAas 
of  these  immature  embryos,  tlie  passage  may  also  become 
occluded  whenever  the  parent  happens  to  abort,  and  tht> 
discharge  of  chyle  will  be  arrested  till  the  obstruction  is    i 
overcome.     On  the  other  hand,  the  permanent  discharge    I 
of  chyle  is  most  generally  noticed  in  the  European  cases, 
in  which  the  communication  of  the  lymphatics  with  the 
urinary  passages  is  brought  about  by  traumatic  agencji 
though  in  these  cases  an  occasional  intermittency  may 
occur,  if  the  passage  happens  to  be  temporarily  obstructed 
by  a  fibrinous  clot.     The   diurnal  variations  in  amouni 
passed  in  these  cases,  however,  depend  on  the  pressure 
of  the  lymph  in  the  lymphatic  vessels,  and  the  amount  of 
chyle  is  decidedly  increased  after  meals  and  after  exercise. 
The  amount  of  blood  varies  considerably,  it  is  rarely  en- 
tirely  absent   giving  a  pink  tinge  to  the  bottom  of  the 
vessel,  and  to  the  clot  on  standing ;   it  is,  however,  much 
more  abundant,  in  the  intermittent  cases,  no  doubt  from 
the  rupture  of  Hmoll  vessels  from  the  increased  pressure 
in  the  lymphatics.      Chyluria  may  exist  without  giving 
rise  to  any  otlier  symptoms  except  the  milky  appearance 
of  the  urine,  and  the  general  health  of  the  patient  may 
not  be  affected  by  ii     In  many  oases,  however,  dragging 


acro8B  the  IoIbb  are  complained  of,  especially  in  in- 
king cases  just  before  the  discharge  occurB.  If  the 
coa^l&tion,  of  the  fibrin  occurs  within  tlie  pelvis  of  the 
kidney,  there  may  be  renal  colic;  if  in  the  bladder,  stran- 
gory  with  obBiruction  to  the  pasBagc  of  urine. 

The  exact  point  at  which  tlie  chyle  reaches  the  urinary 
tract  has  yet  to  bo  determined,  it  may  as  Dr.  Stephen 
Uackenzie  has  suggeeted  {Path*  Soc.  Trans. ^  1882)  take 
place  either  (1")  between  the  vascular  and  lymphatic  sys- 
tems at  their  entrance  into  the  kidney,  or  (2)  between 
the  renal  lymphatics  and  nriniferoua  tubes  of  the  kidney, 
or  (8)  as  Dr.  Roberts  has  suggested  in  some  cases  by  the 
bladder.  In  Dr.  Mackenzie's  case,  the  thoracic  duct  was 
found  to  be  impervious,  one  and  a  half  inch  above  the 
aortic  opening  of  the  diaphrngm,  whilst  the  iliac,  lumbar 
and  renal  lymphatics  were  very  much  enlarged,  especially 
the  left,  wlulst  the  left  renal  lymphatics  contained 
nnmerouB  hard  round  masses,  apparently  calculous.  As 
already  stated,  the  malady  does  not  necessarily  affect  the 
general  health,  and  the  patient  may  live  for  many  years. 
Bobcrts  cites  a  case  in  which  the  disease  commenced  at 
twenty-five,  and  continued  to  seventy-eight  years  of  ago, 
when  the  patient  was  still  ahve,  and  I  occasionally 
see  a  patient  who  has  had  the  disease  in  an  intermit- 
tent form  for  fifteen  years,  and  whose  general  health  is 
nioellent,  and  who  the  last  few  years  has  gained  rather 
than  lost  weight.  Still  the  continued  drain  of  nutritive 
material  must  tell,  and  though  so  long  as  they  are  not  ex- 
posed to  vicissitudes  or  severe  illness,  and  they  are  able  to 
balance  the  loss,  they  may  hvo,  yet  they  are  liable  to  suo- 
cnmb  to  Intercnrrent  disease,  especially  pulmonary  afiec- 
tious.  For  this  reason  it  is  necessary  to  attend  caiefully  to 
their  diet  and  shield  them  from  cold  winds,  damp  soils, 
and  malarious  influences.     The  diet  should  be  abundantly 
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fatty,  toilk,  cream,  butter,  bftoon,  and  daring  bclecneDi 
weather,  ood-liver  oil.     The  under  clothing  should  be  of 
flannel   in    all   seasons,   with   chamois  leather  vecitfi  for 
winter  use.     Care  should  be  exercised  in  selecting  their 
residence,  if  in  England  the  sub- soil  should  be  carefollj 
drained  if  not  naturally   diy,  and  the  house   sheltered 
Crom  the  east  winds,  whilst  those  who  can  afford  it,  sboold 
winter  in  the  South  of  France  or  Italy.     With  a  view  to 
diminishing  the  discharge  through  the  lymphatics,  abilo- 
minal  pressure  has  been  resorted  to,  and  a  horse- shoe  toar- 
niquet  applied  to  the  abdomen,  which  has  certainly  had  the 
effect  of  temporarily  arresting  the  discharge  of  chyle  into 
the  urine.     But  the  principle  is  wrong,  for  we  ought  to 
encourage  rather  than  obstruct  the  flow  if  it  has  be«D 
established,  for  by  damming  it  up  we  only  increase  the 
pressure  in  the  lymphatic  vessels,  and  lead  to  their  farther 
dilatation,  whilst  powerful  compression  of  tlie  abdomen 
must  have  an  injurious  influence  if  long-continued,  ou  the 
general   health   of  the  patient.     If  attempted   at  al]<  li 
should  be  in  cases  that  evidently  are  of  traumatic  origin. 
in  which  we  may  hope  that  an  arrest  of  the  passage  of 
lymph   through   the  lesion  in  the  walls,  may  permit  it£ 
occlusion,  though  the  impossibility  of  determining  the  exwt 
point  where  the  communication  takes  place,  renders  such  a 
probability  a  matter  of  extreme  chance.      When  the  dis- 
ease, however,  is  undoubtedly  due  to  fdarial  abortion,  only 
harm  can  result  &om  its  employment.    Our  chief  efforts 
must  be  directed  in  these  cases  to  secure  the  death  and 
removal  of  the  parent  worm.      For  this  purpose,  many 
remedies  have  been  suggested,  gallic  acid,  mangrove  bark, 
beuzoate  of  soda,  and  direct  anthelminticB,  are  the  ones 
most  employed.      Dr.  Simpson  of  Assam  {Lancet,   Nov. 
2'ith,   1888)   records  four  oases  of  chyluria;    in  two  of 
which  tbo  urine  became  natural  after  five  grains  of  gallic 
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d,  followed  by  nxxv-doBes  of  perchloride  of  iron,  three 
66  a  day,  had  been  administered  for  ten  days.  In  two 
ers  perchloride  of  iron  was  given,  with  twenty-grain- 
B  of  qninine  every  morning,  when  the  urine  became 
naiaral  in  fourteen  days ;  of  these  cases,  only  one  recurred 
ft  second  time.  Dr.  Acton  of  Winnipeg  (Lancet^  Oct.  20th, 
1883)  reports  favourably  of  salicylate  of  iron  in  large  doses. 
A  patient  of  mine  who  has  been  under  treatment  in  vari- 
ous parts  of  the  world  (for  the  disease  at  different  times), 
has  experienced  most  relief  from  terebinthine  remedies. 
It  is  probable  that  these  remedicB*  even  if  they  do  not 
the  expulsion  of  the  worm^  may  prevent  the  tend- 
cy  to  the  premature  expulsion  of  the  embryos,  and  thus 
keep  the  disease  in  abeyance.  In  Dr.  Mackenzie's  case, 
the  accession  of  febrile  syiuptomu  put  a  stop  at  once  to 
the  appearance  of  UlarifG  in  tho  bloody  by,  he  supposes, 
causing  the  death  of  tho  parent  worm,  but  this  event  most 
Likely  sealed  tlie  death  warrant  of  the  patient,  for  the  post- 
mortem examination  showed  that  tho  double  pleurisy  of 
vhich  the  patient  was  the  victim,  was  due  to  in£amma- 
tbn  originating  in  the  thoracic  duct,  probably  excited  in 
the  first  instance  by  the  disturbed  parent  worms.  On  the 
other  hand,  many  cases  recover  spontaneously,  the  parent 
worms  being  discharged,  apparently  without  any  unpleasant 
symptoms  being  occasioned  during  the  process  of  removal. 
In  others,  the  discharge  of  chyle  by  the  urinary  passages 
ceases,  whilst  filaris  are  still  found  in  the  blood.  In  these 
oases  which  unfortunately  are  of  very  rare  occurrence,  the 
lesion  in  the  lymphatic  vessels  probably  becomes  closed, 
whilst  the  parent  worm  ceases  to  abort.  The  prophy- 
lactic treatment  is  the  same  as  recommended  for  the 
prevention  of  endemic  hsematnria,  vi2.,  avoidance  of  sus- 
pected drinking  water.  As  the  female  mosquito  lays 
her  eggs  in  stagnant  pools,  the  water  from  these  should 
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be  scrupulously  Bvoided,  both  for  driuklDg  purposes 
and  for  washing  fmit  and  nncookod  vcgotables,  salads, 
etc.  When  circumstances  absolutely  compel  its  use,  it 
should  be  subjected  to  prolonged  boiling,  and  careful  fil- 
tration. 


Rare  Renal  Pabasitbs. 


186.  Btrongylus  Gigas  is  a  largo  nematoid  worm* 
which  is  occasionally  found  in  the  renal  pelvis  of  doge, 
wolves,  weasels,  and  other  carnivorous  beasts  of  prey, 
rarely  in  the  ox  and  horse,  and  still  more  rarely  in  man. 
It  resembles  in  appearance  a  large  ascaris  lumbriooidee, 
but  is  distinguished  from  it  by  its  huge  size,  and  by  having 
six  ural  pupillm  ioHtend  of  three.  The  female  is  larger  than 
the  male,  the  former  may  attain  the  length  of  tliirty  inches, 
whilst  the  Ifttter  rarely  exceeds  twelve  to  fourteen  inches. 
So  rare  is  this  parasite  among  human  beings,  that  only 
seven  autlioutic  cases  are  recorded.  Nothing  is  known 
with  regard  to  the  life-history  of  the  parasite,  or  how  it  is 
introduced  into  the  body.  The  symptoms  it  gives  rise  to, 
are  the  same  as  those  caused  by  any  foreign  body  in  the 
renal  passages,  viz.,  colic,  La^maturia,  and  pyuria.  Long 
clots  of  blood  from  the  urethra,  or  lumbrici  which  have 
been  dischnrged  into  the  chamber  vessel  containing  urine, 
have  sometimes  been  hastily  taken  for  a  "  gigas,"  but  a 
very  slight  examination  is  sufficient  to  correct  the  error. 
So  rarely  are  these  animals  observed  in  man,  that  no  case 
has  now  been  recorded  for  some  years,  and  the  only  speci- 
men I  am  acquainted  with  is  that  in  the  Royal  College  of 
Surgeons.  Penta^Uwm  Denticttfatum,  a  minute  parasite 
wliich  occasionally  is  found  under  the  capsule  of  the  liver 
of  herbivorous  animals,  and  sometimes  (in  Germany)  in 
man.     It  has  only  once  been  found  under  the  capsule  of 
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e  kidney  of  a  patient  who  died  from  Brigbt's  disoase, 
its  larval  state  it  is  boat-shaped,  Iiaving  at  its  fore  part 
four  booklets  or  audbors^  at  its  side  spines  said  to  re- 
semble oars.  In  this  state  it  is  found  in  the  viscera.  In 
the  ndult  form  it  developes  into  a  small  maggot  found  in 
the  nasal  cavities  of  dogs  and  wolves,  introduced  whilst 
the  animals  were  devouring  the  offal  of  cattle  infefltt?d 
with  the  larviB. 

1 86,  Ejctra-renal  pa ra^ites.  —  When  a  communication 
exists  between  the  intestines  and  the  urinary  passageR, 
iambrici  ascarides,  or  the  joints  of  tape-worms  may  be 
voided  per  uretbram,  or  they  may  simply  escape  from 
the  bowel  into  the  chamber  vessel.  So  also,  the  para- 
sites of  other  animals  may  accidentally  or  iutention- 
^^my  &nd  their  way  to  the  urine,  an  interesting  account 
^Bbf  such  deception  is  given  in  BetiWs  Archives  of  Mfdicint*, 
t  vol,  i.,  p.  290.  Dr.  Curgenven  {Brit,  Med,  Jour,^  June 
r  14th,  1884)  relates  an  interesting  case  in  which  the 
luacous  membrane  of  the  whole  urinary  tract  was  invaded 
with  a  fungus  growth,  the  spores  probably  coming  in  con- 
tAct  in  the  firHt  instance  witli  tlie  orifice  of  the  nrctbra  and 
pwts  adjacent,  and  giving  rise  to  the  growth  of  myeWtun*, 
ivhich  spread  up  the  urethra  to  the  bladder  and  ureters. 


CHAPTER  Vm. 

AjlNOEBlALITIBS    07     TBS       KiDN'BYS,      INCLCDIKO      MOTUBIi 
KlDKEY. 

Under  this  head  we  shall  consider  1.  AbnormalUm  0/ 
Position,  and  2.  Abnormalities  of  Fonti  and  NumW,  tlW 
former  heing  clinically  much  the  more  important. 


ABNORUALITIES  OP  POSmON. 


187.  The  normal  position  of  the  kidneys  haa  already 
heen  laid  down  in  Chap.  I.,  p.  7,  and  while  the  positioxia 
there  aHsigned  to  them,  are  to  be  regarded  as  merely  the 
average  of  a  number  of  instances,  still  the  variations  are 
for  practical  porpoaes  not  great.  Assuming  then,  that 
the  kiduoyK  are  situated  in  the  upper  and  back  part  of 
the  abdominal  cavity,  the  hilum  of  each  on  a  level  with 
the  first  lumbar  spine,  two  and  a  half  inches  &om  the 
middle  line,  wc  may  say  that  if  the  hilum  is  displaced 
from  this  point  by  an  inch  and  a  half,  the  case  oomea 
already  within  the  abnormal  or  the  morbid. 

Buch  displacumcuta  from  the  normal  position,  fall  under 
two  categories.  1.  Fixtd  Maipositions  of  ths  Kidney^  and 
2.  Moveable  Kidney^  and  under  each  of  these  heads  we 
shall  have  to  consider  the  congenital  and  the  acquired 
varieties. 


i 
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1.    Fx^D  Malpositions  of  ths  Kidney. 

188.  In  these  cases  the  kidney  is  fixed  in  an  abnormal 
position,  which  may  be  congenital,  or  acquired  BubHcqueiitly, 

The  displacement  in  cong&nital  cases  is  most  frequently 
downwards,  and  in  the  majority  of  instances  afTects  the 
U/t  kidney.  Of  twenty-one  cases  collected  by  Dr.  William 
Roberts,  in  every  instance  only  one  kidney  was  involved, 
in  fifteen  cases  the  left,  in  six  the  right.  Weiebftch  (Wim. 
Jtltfrf.  Woehmsehrift,  1867)  makes  the  disproportion  much 
more  marked,  viz.,  thirty-five  to  eight.  He  also  states 
that  of  twenty-nine  cases,  twenty  were  men,  only  nine 
women.  In  other  words,  while  mobihty  of  the  kidney  as 
we  shall  see,  occurs  more  frequently  on  the  rif;ht  side,  and 
in  the  female  sex,  fixed  malpositLons  occur  more  frequently 
D   the  left  side,  and  in  the  male  sex.     The   displaced 

gan  lies  usually  in  the  region  of  the  sacro-iUac  joint  on 
fbe  brim  of  the  true  pelvis,  and  frequently  as  in  a  case 
recorded  and  sketched  by  Dr.  Mac  William  {Brit,  Med, 
Jour,t  7th  Oct.,  1882)  in  front  of  the  great  vessels.  Its 
shape  is  rarely  reniform,  more  generally  oval  and  flattened 
with  persistent  foetal  lobulation.  The  ureter  leaves  it  on 
its  anterior  aspecti  its  vascular  supply  is  derived  usually 
from  the  neighbouring  vessels,  and  it  is  interesting  to  note 
that  the  corresponding  supra-renal  capsule  is  not  dis- 
placed witii  it. 

Such  a  congenitally  displaced  kidney  has  been  mistaken 
for  A  tnmour,  and  energetically  treated  in  accordance  with 
the  diagnosis.  It  has  also  presented  before  tlie  descend- 
ing foetal  head,  causing  considorablG  difficulty  in  delivery. 
As  a  rule,  however,  the  condition,  giving  rise  to  no  symp- 
toms, is  not  recognised  during  life.  If  the  possibility  of 
meh  a  condition  is  present  to  the  mind  of  the  examining 
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on  tlie  left  side.     Among  178  cases  cited  by  Landau  {loc, 
eil.f  p.  14)  tbe  rlgUt  kidney  was  moveable  iu  151,  the  left 
in  IS  and  both  kidneys  in  14.    It  is  impoesible  to  avoid  the 
conclusions  suggested  by  these  statiBtics.  that  women  are 
specially  liable  to  moveable  kidney,  and  that  more  parti- 
cularly during  the  period  of  childbearing.     In  support  of 
tUis  we  find  from  a  table  compiled  by  Landau  {loc.  ci'x.,  p. 
103)  that  a  very  considerable  proportion  of  the  cases  have 
bom  a  large  number  of  children  iu  rapid  succession.     The 
result  of  r&j)eaud  prffjnancim  is  in  the  first  place  to  produce 
sreat  relaxation  of  the  abdominal  walla  and  of  the  pelvic 
^hor,  and  in  the  second  place  by  the  alternating  upward 
^p«8snre,  and  sadden  subHidence  of  the  kidneys  to  canse  a 
later  mobility  of  these  organs.     This  relaxation  with  the 
[uent  pendulous   abdomen,   and   dimiuishod  intra- 
lominal  proHsure,  occurs  moat  markedly  in  women  of  the 
rer  classes,  who  are  frequently  engaged  in  hard  manual 
>our  within  a  few  days  after  delivery.     Accordingly  we 
id  prolapsed  uterus  and  moveable  kidney,  very  frequently 
•existent,  so  commonly  indeed  that  the  first  has  been 
as  a  cause  of  the  second,  the  intermediate  link 
»ng  hydro-nephrosia  due  to  urinary  obstruction  by  the 
prolapsed  uterus.      Tiyht-lacing  has  received  the  blame, 
td  deservedly  too,  of  a  considerable  proportion  of  female 
Imontfi,  among  others  of  that  we  are  now  considering. 
Notwithstanding  the  arguments  of  Landau,  and  more  re- 
cently of  Newman,  there  can  be  little  doubt  that  there  is 
truth  in  the  opinion  expressed  by  Cruveilhier,  and  sup- 
ported by  Dr.  William  Roberts,  that  tight-lacing  is  com- 
petent to  produce  downward  displacement  of  the  kidney, 
as  it  ifl  competent  to  produce  vertical  elongation  of  the 
jivcr,  and  downward  displacement  of  the  pylorns.     But 
[oired  downward  displacement  of  the  kidney  practically 
IS   a  moveable  kidney,  for  once  displaced  from  its 
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uest  the  kidney  goes  adrift.  In  connection  with  tlie 
greater  frequency  of  moveable  kidney  in  women,  Beoqoet 
h&8  put  forward  a  theory.  He  statee  that  at  each  mm- 
ftntatioH  there  is  a  marked  increase  in  the  size  and  tu- 
calarity  of  the  kidneys^  due  probably  to  the  doM 
association  of  the  renal  and  ovarian  nerve  plexoses. 
This  periodic  enlargement  he  believes  to  be  a  causa  of 
moveable  kidney,  as  well  as  of  the  lumbar  aching,  so  b^ 
quently  complained  of  during  menstmation.  EbstGin  (op. 
cit.)  considers  the  statement  unsupported  by  fact,  but  Dr. 
William  Roberts  has  recently  recorded  an  interesting  case, 
where  in  a  girl,  aged  seventeen,  a  displaced  kidney  increased 
by  fully  one  half,  and  was  also  more  sensitive  during  ibe 
two  meutiirutd  periods  that  she  was  under  observation. 
Also  it  is  a  fact  that  the  symptoms  produced  by  move&blt 
kidney  are  usually  more  marked,  indeed  are  somctiintf 
present  only  during  menstruation. 

Why  fihould  the  riglit  kidney  be  so  much  more  fre- 
quently moveable  than  the  left  ?    Most  probably  for  a 
double  reason,  positive  and  negative.      First,  tlie  right 
kidney  lies  below  and  behind  tlie  massive  liver,  while  tlM 
left  is  in  the  same  relation,  only  to  the  lighter  spleen  aoJ 
more  yielding  stomach.      Second,  the  attachments  of  the 
left  kidney,  as  we  have  already  seen,  are  firmer  than  thosfl 
of  the  right.      The  left  renal  artery  is  sliorter  than  the 
right,  and  the  splenic  flexure  of  the  colon  with  which  the 
left  kidney  is  closely  connected,  is  kept  Urmly  in  place  by 
the  pleuro-colic  fold. 

Considering  that  the  kidney  is  imbedded  in  fat,  it  is  (i 
priori  probable  that  rapid  emaciation  would  tend  to  pro- 
duce mobility  of  the  kidney,  not  only  indirectly  by  reduc- 
ing intra-abdominal  pressure,  but  directly  by  loosening  the 
fatty  bed  of  the  kidney.  This  conclusion  is  fully  justified 
by  faots,  for  example  thirteen  per  cent,   of   Landan's 
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soiTercd  from  carcinoma.  Any  condition  wLicli  m- 
kses  the  weight  of  the  kidney  will  tend  to  produce 
mobility^  such  for  example  ns  malignant  tumours  of  tho 
kidney,  hydxo-ncphrosis,  calcuU,  etc.  Traumatic  causes 
again,  such  as  falls  and  blows,  have  undoubtedly  dis- 
placed tho  kidney^  although  in  the  great  majority  of  such 
cases,  some  of  the  predisposing  causes  above  mentioned 
^^ve  been  present. 

^■141.  Syinptoms. — We  have  already  remarked  that  in 
^many  cases  of  undoubted  moveable  kidney,  no  inconveni- 
anoe  has  been  felt,  and  tho  condition  has  been  discovered 
only  accidentally  either  by  patient,  or  by  physician. 
Having  been  discovered,  it  is  often  the  source  of  great 
anxiety  to  the  patient,  more  especially  if  the  physician 
gives  an  indefinite  opinion  as  to  its  nature  or  pronounces 
it  to  be  a  malignant  tumour.  And  this  anx.iety  as  Landau 
points  out  is  greater  than  it  would  bo  with  almost  any 
tamoar,for  every  movement  makes  the  patient  conscious  of 
something  unusual  iu  the  abdomen,  and  so  keeps  the  con- 
dition constantly  in  miud.  In  a  proportion  of  caBes, 
however,  there  are  most  definite  symptoms,  and  Ebatein 
believes  that  to  this  condition  are  due  many  vague  feelings 
of  abdominal  discomfort  for  which  no  cause  is  discovered 
simply  because  no  thorougli  physical  examination  of  the 
abdomen  is  made. 

The  symptom  most  frequently  complained  of  is  the 
**fffUnff  of  someUiing  loose  "  in  that  region  of  tho  abdomen, 
which  moyes  for  example  on  turning  over  in  bed ,  with  a 
sense  of  dragging  or  gnawing  at  the  spot,  sometimes 
amounting  to  sharp  pain.  Along  with  tho  dull  aching 
localised  pain  there  may  bo  distinct  ncitrahjic  pain  iu  the 
course  of  tlic  lumbar  nerves,  shooting  round  tho  abdomen 
to  tho  hypogastrium,  and  dowm  the  thighs.  These  uneasy 
faalingfl  and  pains  arc  as  a  rule  much  increased  during  the 
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period  of  menstmation,  indeed,  as  already  stated^  may  be 
present  only  during  these  periods.     Tliey  are  andoubtedly 
due  to  the  dragging  upon  the  renal  plexus  of  nerves  ui 
its  connections.     0\ving  to  the  luohility  of  the  displaoftd 
organ,  it  is  rare  to  meet  with  pressure  symptoms,  but 
Landnu   quotes   a   case  of  floatiDg   kidney  recorded  hj 
Girard,  and  one  of  moveable  kidney  observed  by  himself, 
iu  which  atdmm  of  the  loteer  HmoB  was  caased  by  pressure 
on  the  veins^  there  being  in  Girard's  case  an  actual  throm- 
bosis  of  the  iuferior  cava.      Rollet  (loc.  cit.,  p.  20)  quotes 
a  caRc  in  which  the  inferior  cava  was  obliterated  by  the 
pressure  of  a  dislocated  kidney.     Cases  of  obstinate  con- 
stipation duo  to  pressure  on  the  colon  have  been  recorded. 
e,ff,f  by  Rollet,  hut  such  cases  must  certainly  be  extromely 
rare,  and  ought  to  be  received  with  caution.      As  regards 
duiurbances  of  the  digestive  or(jan$  ibiQ  to  moveable  kiduoy, 
Dr.  William  Uoberts  relates  a  very  instructive  case.    Uis 
that  of  a  gentleman  who  from  the  date  of  a  fall  on  the  ice, 
suffered  from   a   dragging  sensation  in   the  right  loin, 
paroxysmal  diarrhoea,  and  progressive  emaciation.     Ex- 
amination  showed   a   moveable  right  kidney.      He  «w 
advised  to  wear  a  belt  and  pad  to  keep  the  organ  in  por- 
tion.     This  he   did,  with  the  result  that  his  symptoms 
were   completely   reheved   so   long  as   he  persisted,  but 
returned  as  soou  as  he  left  off  the  belt  and  pad.     Somfl 
evidence  has  boon  brought  to  show  that  moveable  kidney 
may  be  a  cause  of  trcurrerit  ictenta  by  pressing  on  the  com- 
mon bile  duct,  and  it  seems  to  be  a  fact  that  recurrimt 
ict<?rus  is  common  in  cases  of  moveable  kidney,  but  the 
condition   is   more   ])robably  due  to  the  chronic  gastro- 
intestinal catarrh  so  frequently  concomitant  with  moveablQ 
kidney. 

By  far  the  most  important  and  most  serious  of  thtt 
iptoms  duo  to  moveable  kidney,  are  those  of  what  has 
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been  termed  strangulation  of  the  kidney.  UBually  after 
some  sudden  exertion,  but  occasionally  while  at  perfect 
rest  the  patient  is  attacked  with  severe  abdominal  pain, 
and  great  tenderucHa  in  the  neighbourhood  of  the  kidney, 
frequently  accompanied  by  rigors,  nnnsea,  and  vomiting. 
If  p.'Jpation  can  he  exercised,  the  swollen  and  immovable 
kidney  may  be  felt  displaced  downward  oudforwai'd.  After 
a  few  days,  which  may  extend  to  two  weeks,  the  condition 
invariably  ends  in  recovery,  tlie  first  sign  of  this  being  a 
copious  discharge  of  urine,  whiuh  may  contain  pus,  and  is 
in  marked  contrast  with  thn  urine  passed  during  the 
attack,  which  is  generally  dark  and  scanty.  The  cause  of 
these  attacks  which  occur  repeatedly,  is  not  clear,  but 
according  to  Rollct  it  is  duo  cither  to  torsion  and  com- 
pression of  the  ureter  with  consequent  hydro-nephrosis,  or 
to  inflammation  and  exudation  in  the  tissues  surrounding 
the  kidney. 
142.  Dia^osifl. — Apart  from  the  symptoms  mcn- 
oued.  most  of  which  will  serve  merely  as  suggestions,  we 
must  depend  for  onr  diagnosis  of  moveable  kidney  upon 
the  bimanual  palpation  of  the  organ  practised,  and  recom- 
mended many  years  ago  by  Sir  William  Jenner.  It  may 
be  doubted  if  ever  in  tiic  normal  subject  wo  can  make 
certain  of  actually  palpating  the  kidney,  but  as  stated 
above,  those  suffering  from  moveable  kidney  are  as  a  rule 
the  subjects  both  of  emaciation  and  muscular  relaxation. 
In  such  cases  it  is  possible  by  pressing  one  baud  well  into 
the  loin,  to  detect  with  the  other  through  the  abdominal 
wall  a  reniform  tumour,  which  glides  to  and  fro  between 
tlie  hands.  If  we  are  successful  in  making  ont  the  reni- 
form shape,  and  can  also  produce  the  peculiar  nausea  and 
faiutncsa  resulting  from  its  compressiou,  there  can  be  no 
possibility  of  mistake.  If  not,  however,  it  may  be  con- 
founded with  enlargements  of,  or  tumours  connected  with, 
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the  liyor,  gall-blAdder,  stomach,  Bpleen,  or  omentnm.  The 
BTirfaco  and  shapo  of  these  -vrill  generally  enable  us  to  d^ 
cide,  as  also  the  fact,  that  the  displaced  kidney  olmoEt 
invariably  lies  behind  some  coils  of  intestine.  Impacted 
fffioea,  especially  in  the  right  colon,  may  simulate  diaplacetl 
kidney,  but  their  position,  shape,  and  consistency,  ffiD 
aeeist  in  diagnosis,  aud  the  action  of  a  brisk  purge  ^ 
dissipate  any  doubt  that  may  remain.  Any  difQcult;  re- 
garding ovarian  and  uterine  tumours  will  as  a  rule  be  de- 
cided by  careful  vaginal  and  rectal  examination. 

Jcnner  would  diagnose  floating  &om  moveable  kidner 
by  the  greater  mobility  pf  the  former,  due  to  \U  meso- 
nephron.  Experience  does  not  seem  to  confu'm  this  cii- 
tcrion,  and  accordingly,  although  the  difference  is  botli 
anatomically,  and  as  Newman  has  shown,  (he.  etL^  p.  H) 
operatively  important,  wo  cannot  clinically  distingoish 
them. 

143.  Prognosis. — Opinions  differ  widely   as   to  tlie 
importance  and  dangers  of  moveable  kidney,  and  as  Cairly 
typical,   we   may   take  those  of  Keppler,  Newman,  wd 
Landau.     The  firat  considers  the  condition  franghl  vilk 
60  much  danger,  not  only  to  the  comfort,  but  even  to  «w 
life  of  tlie  patient,  that  ho  would  on  its  producing  IDJ 
symptom  whatever,  nt  once,  aud  notwithstanding  the  v^ 
sence  of  any   comphcation,   extirpate   the  organ  by  M 
abdominal  incision.      Landau  on  the  other  hand  dcni^ 
that  moveable  kidiiey  has  ever  caused  death,  nay  he  saj 
in  a  fair  proportion  of  cases  it  tends  to  a  spontaneous  cnN 
and  tliat  in  no  case  is  operative  interference,  mnch  lei 
extirpation,  justifiable,      Newman  tnkiis  his  place  betwee 
these  two  extremes,  aud  the  cafies  adduced  by  him,  fl] 
though  few  in  number,  go  far  to  justify  his  position. 
many  cases  the   condition   produces  no  symptoms,   an 
therefore  requires  no  treatment,  in  a  considerable  propoi 
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ion  of  tho  remainder,  the  Bymptoms  can  be  relieved  by  sim- 
ple means  to  be  discuBeed  presently,  in  a  few  casetj  bevere 
iptoms  occur  wliich  can  be  rc]ieveci  only  by  operative 
leasurcB,  and  even  as  a  last  resort  by  nephrectomy. 
144.  Treatment.— Our  firBt  object  in  the  treatment 
moveable  kidney,  is  to  replace  tho  organ  in  position ; 
second  to  keep  it  there.  Replacement  is  as  a  rule 
ly,  even  where  adhesions  have  formed,  gentle  manipula- 
m  with  the  patient  in  tho  horizontal  position  being 
merolly  quite  sufficient.  On  resumption  of  the  erect 
(tore,  however,  the  organ  at  once  drops  into  its 
mormal  position.  In  cases  of  tranmatio  displaco- 
icnt,  the  patient  should  be  kept  for  a  prolonged  period 
the  sQpine  position,  but  in  these  and  other  cases, 
will  be  necessary  to  adopt  means  for  keeping  the 
ddnoy  in  position.  Wo  should  in  the  first  place  enjoin 
le  avoidance  as  far  as  possible  of  those  habits  and 
>nditionB  which  tend  to  produce  mobihty  of  the  kid- 
ley.  AH  violent  exercise  such  as  leaping  or  dancing,  and 
riding,  should  be  strictly  interdicted,  more  especially  in 
a  female  during  the  period  of  menstruation.  Tight-lacing 
should  also  bo  forbidden,  and  the  bowels  ought  to  bo  regu- 
lated, so  as  to  prevent  straining  at  stool.  Prolonged  rest 
■in  the  recumbent  position  after  delivery  has  in  some  cases 
ifcctually  cured  a  previous  existing  mobility  of  the  kidney. 
Good  food  and  tonic  treatment,  including  tho  well  directed 
spphcation  of  massage  and  electricity,  may  in  some 
measuro  correct  the  effects  of  emaciation  and  muscular 
relaxation.  When  the  sjTnptoms  above  described  as 
strangulation  of  tho  kidney  set  in,  the  patient  should  at 
once  be  pat  in  the  horizontal  position,  and  an  attempt 
made  to  replace  the  kidney.  If  the  diagnosis  is  certain, 
BoUet  holds  that  this  attempt  hhould  be  made  even  ener- 
getically if  necessary.    Should  the  attempt  fail,  tho  patient 


892 


DtSEASZS   OF   TBB   £ID19KT. 


may  be  put  in  a  warm  bath,  and  then  a  second  attempt 
made.  Poultices  and  leeches  or  cupping  may  be  applied 
to  relieve  the  pain  and  congestion,  and  a  full  do6e  of 
morphia  fihould  be  administered.  Replacement  of  Uie 
kidney  will  certainly  be  pos&ible  within  a  few  days,  vben 
the  symptoms  will  subside. 

To  keep  the  kidney  in  position  when  the  patient  get*  up, 
is  an  extremely  difficult  matter,  bat  in  many  cases  the 
symptoms  will  be  relieved  if  we  can  keep  it  still.  Mant 
complicated  mechanisms  have  been  devised  for  this  jmr- 
pose,  the  success  of  which  is  in  direct  proportion  to  the 
degree  in  which  they  supply  an  artificial  nbdominal  wiU. 
Landau  recommends  a  well-applind  abdominal  baiidjige 
made  of  drill  or  flannel,  elastic  at  the  sides,  and  provided 
with  shoulder  straps  to  prevent  its  slipping  down.  Deltet 
than  tins,  however,  he  considers,  is  a  peculiar  form  of 
•  corset,'  the  principle  of  which  is  precisely  the  opposite  of 
that  usually  worn.  It  must  not  constrict  the  lower 
thoracic  region,  and  it  should  reach  in  the  middle  line  to 
the  pubes  (the  middle  steels  being  jointed  if  necessary), 
and  lit  the  sides  to  Poupart's  Ugament.  Over  the  region 
of  the  kidney  in  place  of  the  nsual  pad  should  be  placed  a 
concave  tin  plate. 

In  those  cases  where  for  some  reason  mechanical 
support  cannot  be  borne,  or  fails  to  reHeve,  and  where  the 
symptoms  are  so  severe  as  to  incapacitate  for  the  ordiniuT 
duties  of  life,  operative  intetfermce  is  necessary  and  justifi- 
able. This  will  take  tlic  form  of  nephroraphy,  or  even  8« 
a  last  resort  nephrectomy.  For  a  full  acronnt  of  tJie  first 
operation  which  consists  in  making  an  incision  over  the 
kidney  in  the  loin,  and  stitching  it  into  the  wound,  ve 
must  refer  the  reader  to  Dr.  Newman's  monograph  on 
malpositions  of  the  kidney,  where  also  will  be  found  i 
discussion  of  the  circumstances  in  which  nephrectomy  u 
or  is  not  justifiable  for  moveable  kidney. 
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145.  These  abnormalities  are  almost  'without  exception 
igenital,  and  accordingly  the  same  remark  applies  to 
tbom  Afi  to  the  fixed  malpositionB  of  the  kidney,  that  they 
me  more  of  anatomical  curiosities  than  conditions  clinically 
important. 

1.  Adnobualitiks  in  Foaar. — The  two  principal  condi- 
tions of  tlie  kidney  falling  under  this  head,  are  the  lobu- 
lated  and  the  horse-shoo  kidney.  The  lobulated  kidney  is 
the  result  of  the  persistence  of  tho  fosbal  lobulation  which 
we  see  permanent  in  many  animals,  and  which  is  the  ex- 
ternal indieatiuu  of  what  is  evident  iuteruaily,  Uiat  tha 
kidney  consists  not  of  one  gland,  but  of  a  cluster  opening 
into  a  common  duct.  The  horseshoe  kidney  is  produced  by 
the  union  of  the  two  kidneys  by  means  of  u  transverse  por- 
tion lying  in  front  of  the  vcrtcbr©.  The  concavity  of  the 
horse-shou  lies  in  the  great  majority  of  instances  upwards, 
the  transverse  portion  joining  the  iiiforior  extremities  of 
the  vcrticfil  portions,  ami  having  in  front  of  it  the  two 
ureters,  behind  it  the  aorta  and  inferior  vena  cava.  Such 
mzilformed  kidneys  are  not  uufreijueutly  also  misplaced, 
and  as  a  rule  downwards.  The  principal  danger  connected 
Lth  them  is,  as  in  the  case  of  fixed  malposition,  mistaken 
lOfiia,  and  the  anxiety  and  active  treatment  the 
dent  may  in  consequence  have  to  undergo.  Gases  are, 
'ever,  quoted  by  Ebstein,  which  show  that  the  posses- 
of  a  horse-shoe  kidney  is  not  quite  an  indifferent 
'ibattcr.  In  one  case,  thrombosis  of  the  great  veins  was 
caused  by  a  congested  horse-shoe  kidney,  in  another  com- 
pression  of  the  ureters  during  pregnancy  caused  pyelitis 
death. 
,  ^BNuaiuLiTiss  IK  NuMBXB. — From  what  has  been 
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olxendy  Btated  as  to  the  kidney  being  really  an  agglomem- 
tion  of  many  glands,  it  is  not  to  be  wondered  at  that  ve 
occasionally  meet  with  small  supemumtrary  hidntp  ha>iog 
separate   ducts.     A  far   more  important    variety  is  tlie 
solitary  kidufy,  wliich  in  the  majority  of  instances  is  a  con- 
genital, but  may  be  an  acquired  condition.     Of  twenty- 
nine  cases  of  solitary  kidney  collected  by  Dr.  W.  Roberto, 
twenty-two  occurred  in  males,  six  in  females,  and  in  one 
the  sex  was  not  stated.     In  sixteen  the  solitary  kidney 
was  on  the  right  side,  in  twelve  on  the  left,  in  one  the  side 
was  not  stated.     In  nineteen  cases  the  condition  waa  con- 
genital, in  three  it  was  acquired,  that  is  resulted  from 
destruction  of  the  other  kidney,  and  in  seven  it  was  douM- 
fol.     It  will   be   seen,  therefore,  that  solitary  kidney  n 
much  more  frequent  in  males  than  in  females,  and  tbt 
the  left  kidney  is  more  frequently  absent  than  the  right, 
agreeing  in  both  respects  with  fixed  congenital  m&lpoa- 
tion  of  the  kidney.     In  congenital  absence  of  a  kidney,  it 
is   usual   to   find   no  trace  of  its  ureter  or  vessels,  bai 
Buchhammer's  cases  (Arch,  Jnr  Anat.  imd  Physiol.^  1879) 
show  that  it  is  common  for  the  solitary  kidney  to  posseH 
two  ureters  and  two  sets  of  vessels,  the  ureters  crossing 
each  other  to  open  normally  at  the  base  of  the  bladder. 
Where  owing  to  disease,  one  kidney  has  been  destroyed, 
we  usually  find  its  ureter  remaining,  and  frequently  some 
trace  of  the  organ  itself.     In  both  cases  the  single  kidney 
is  hyportrophied,   and  so   long  as  matters  go  smoothly, 
seems  perfectly  competent  to  carry  on  the  double  duty  laid 
upon  it.     The  danger  of  the  condition,  however,  and  this 
is  to  be  borue  in  mind  in  considering  nephrectomy,  is 
shown  by  the  fact  that  in  twenty-four  cases,  death  was  in 
ten  cases  directly  due  to  there  being  but  one  kidney,  ft 
renal  calculus  having  developed,  while  in  two  other  caseft 
death  was  caused  by  the  pressure  of  a  cancerous  tumoor 
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on  the  single  ureter.  Nephrotomy  and  nephrectomy  have 
now  mainly  through  the  results  of  Knowsley  Thornton, 
Henry  Morris,  Beck  and  others  in  this  country,  become  not 
only  recognized  but  highly  successful  operations.  In  both 
operations,  however,  it  is  well  for  operators  to  remember 
that  rare  as  the  condition  is,  any  given  case  may  be  one 
of  solitary  kidney.  By  careful  physical  examination,  and 
by  compression  of  one  ureter,  with  Davy's  Bectal  Lever, 
some  assurance  will  be  acquired  as  to  the  presence,  and 
also  the  secreting  powers,  of  a  second  kidney. 
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CHAPTEE  IX, 
DuBETEs  IsstpiDtrs.     DiABETEs  Mellxtus.     A^ntii. 

Diabetes  Insipidus. 

146.    Undeb    the    terms    dhiresis.    diabetes   inBipidns, 
polyuria,  and  polydipsia,  writers  have   described  a  c«i- 
tftin   morbid  condition  of  the  system  chnractorisod  bv  the 
excessive  and  persistent  discharge  of  urine  of  low  specific 
gravity — containing,  however,  neither  sugar  nor  albumin. 
Most  authors  apply  either  of  the  above  terms  to  denote 
this  urinary  superflux,  without  reference  to  tlie  quanti- 
tative relationship  that  may  exist  in  individual  cases  be- 
tween the  urinary  water  and  solids.      Others,  of  whom 
"Willis  seems  to  Lave  boon  the  first,  have  attempted  to 
form  a  classification  on  this  basis.     Thus  Willis  divided 
cases  of  dinbetos  insipidus  into  three  groups : — (1)  those 
attended  with  excessive  discharge  of  aqueous  urine,  in 
whifih  the  solid  matters  are  deficient— Ai/(/n/rra  ;   (2)  those 
attended  with  a   copious  discharge  of  urine  characterised 
by  a  deficiency  of  urea — anazoturia ;   and   (8)    those  in 
which  the  excessive  discharge  of  urine  was  attended  witii 
a  supcrabundftnco  of  urea — azoturin.      I'arkes  also  sup- 
ported the  view  that  diabetes  insipidus  was  to  be  foaud 
existing  under  three  different  conditions: — (1)  in   cases 
where  there  is  no  incrcnsc  or  decrease  of  tissue  metamor- 
phosis ;    (2)  in  cases  where  there  is  a  decided  decrease  of 
tissue  metaraorphoBis  ;    (3)  cases  where  there  is  evidence 
of  increased  tissue  metamorphosis,  as  shown  by  the  in- 
crease of  some  of  the  urinary  solids.    For  this  latter  class 
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of  cases  ProfesBor  Pnrkes  thiuks  the  term  polyuria  prefer- 
able to  that  of  azoturia,  which  only  expresses  the  fact  of 
the  urea  being  increased ;  whereas  iu  the  cases  quoted  by 
him  the  fixed  salts,  as  chlorides,  sulphates,  and  phos- 
phates, were  also  present  in  abnormal  quantities.  Lastly, 
Dr.  Tessier  of  Lyons  has  recently  recorded  a  series  of 
coses  closely  resembling  saccharine  diabetes,  in  the  in- 
creased discharge  of  nrine,  the  thirtit.  th^  neural^c  and 
rheumatic  pains,  the  wasting,  and  the  secondary  lung 
complications,  only  that  no  trace  of  sugar  could  be  found 
m  the  nrine,  and  tliat  tlje  constant  phenomenon  was  a 
Tery  considerable  increase  iu  the  quaulity  of  phosphoric 
ftcid  excreted  (fifteen  to  twenty  grammes  of  earthy  phos- 
phates in  twenty-four  hours).  For  the  purpose  of  con- 
venicuce  it  is  better  at  present  to  construct  a  classification 
which  has  reference,  first  to  the  excessive  excretion  of 
water  by  the  kidneys,  and  secondly  to  the  increase  of 
solid  matter  by  the  same  channel.  For  this  purpose  the 
terms  suggested  by  WiUis  and  Parkcs  can  both  be  utilized, 
tlio  former,  Uydritria^  referring  to  cases  attended  with  ex- 
cessive discharge  of  aqueous  urine,  with  or  without  de- 
crease in  the  amount  of  tlio  bolid  constituents  of  tlie 
urine.  I'olt/itrint  as  relating  to  cases  in  which  tlio  urea, 
siugly.  ^^  ®^®®  together  witli  the  other  urinary  constitu- 
ents, is  excreted  in  abnormal  quantities.' 

1-17.  Symptoms. — 1.  fhjtiruna  is  characterised  by  a 
copious  and  persistent  discharge  of  pale  limpid  urine  of 
low  specific  gravity.  The  amount  of  water  discharged  in 
the  twenty-four  hours  is  enormously  increased,  taking 
two-and-a-half  pints  as  the  normal  daily  excretion  of  a 
healthy  adult.  Trousseau  (op,  cit.,  p.  580)  records  a  case 
in  -which  tlio  urine  discharged  amounted  to  fifty-six  pints. 
This,  of  course,  is  exceptional,  and  as  a  general  average 
the  quantity  ranges  between  ten  and  fifteen  pints.     Owijig 
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to  tho  difficulty  of  collectuig  tbo  nriuein  children,  it  is 
difficult  to  form  on  apprecittblo  idea  of  the  amount  ther 
pass  Trhen  subject  to  the  disease  ;    but  to  judge  doxa  the 
constant  diuresis  going  on  it  must  be  Tery  great.     Tb« 
older  writers  thought  that  the  amount  of  water  dischargi4 
by  the  kidneys  in  this  disease  was  in  excess  of  that  in- 
gested.   They,  however,  overlooked  the  fact  that  a  con- 
siderablo  amount  of  water  is  taken  into  the  body  with  tlie 
solid  constituents  of  tlie  food.     The   speciiic  gravitr  is 
extremely  low.     In  severe  cases,  it  has  been  noticed  Aft 
low  as  1*0005,  the  general  range,  however,  is  betweeo 
1*008  and  1*004.      Tlie  solid  matter  discharged  does 
however,  show  any  marked  reduction;  indeed.  If  the 
tite  is  good,   there  is  usually  some  increase,   espeeiollr 
when  much  fluid  nourishment  such  as  beef  tea,  milk,  etc., 
is  taken,  to  eupport  the  patient  and  relieve  thirst.     Thas 
a  patient  passing  9000  c.o.  of  urine  in  the  twenty-foor 
hour.s  having  a  specific  gravity  of  1*003,  would,  accord- 
ing to  Trapp's  formula,   be   eliminating  by  the  kidneys 
64    grammes    of    soUd  matter,   an   amount   closely  ap- 
proximating to  the   normal.      In  a  patient   of  my  own 
who,  however,  took  considerable  quantities  of  beef  tea  and 
milk,  tho  figures  wore — amount  of  urine  3500  c.c,  specifie 
gravity  1'004,  sohds  76  grammesi  or  about  20  grammes 
more   than   the    normal,   showing    that  the   eliminating 
powers  of  tlio  kidneys  are  not  diminished  in  this  disorder. 
Tho  urea  is  not  diminished,  though  stated  by  \Villis  to  be 
BO,  in  the  hydrnria  of  young  children. 

JSu*  Andrew  Clark  has  recently  drawn  attention  to 
some  cases  in  which,  with  a  urine  of  very  low  specific 
gravity,  there  was  a  very  considerable  deoroaae  in  the 
amount  of  urea  excreted ;  there  is,  however,  no  superflox 
of  urinary  water,  in  fact  the  amount  of  urine  may  be  de- 
creased.    Such  a  urine  as  that  described  by  Sir  Andrew 
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Clark,  is  also  passed  by  patients  suffering  from  myxoedema. 
Sir  Andrew  Clark  believes  in  these  cases  the  kidney's 
fiail  in  their  eliminating  function  (renal  inadequacy), 
whilst  I  have  suggested  that  the  deficiency  of  the  urea 
is  dne  to  defective  tissue  metabolism  generally.  They 
cannot,  however,  be  regarded  as  in  any  way  allied  to 
diabetes  insipidus.  Uric  acid  is  said  to  be  decreased  in 
bydniric  urines.  This  I  doubt ;  the  apparent  deficiency 
being  caused,  I  believe,  by  the  fact,  that  the  urine  is  too 
dilute  to  allow  of  uric  acid  crystallizing  out,  wl>en  acidu- 
lated ;  by  concentrating  these  urines  to  a  specific  gravity 
of  1'020,  and  then  adding  acid,  an  abundant  yield  of 
crystals  will  generally  be  obtained.  Phosphoric  acid, 
especially  that  in  combination  with  the  earthy  salts,  is 
generally,  but  not  inveriably,  increased.  When  an  in- 
crease is  noted,  it  may  be  attributed,  I  think,  to  increased 
ingestion,  as  from  beef  tea  and  milk,  and  to  the  washing 
out  of  the  tissues  by  tlie  drainage  going  on  through  the 
body.  In  cases  directly  the  result  of  intra-cranial  disease, 
the  increase  of  the  eartliy  phosphates  may  be  due  to 
motabohsm  of  the  nervous  centres.  The  chlorides  and 
sulphates  may  also  bo  increased,  both  from  increased  in- 
gestion, and  from  washing  out  of  the  tissues.  The  reaction 
of  the  urine  is  usually  neutral,  or  feebly  acid,  rarely 
alkaline,  and  then  only  temporarily  so.  The  colour  when 
viewed  by  transmitted  light,  is  of  a  pale  green  ^mih  a 
bluish  tint  (sea-green).  The  urino  often  contains  inosite^ 
flometimes  albumin,  which  occasionally  becomes  abundant, 
and  often  traces  of  sugar.  Beyond  the  profuse  discharge 
of  aqueous  urino  and  the  thirnt  it  occasions,  there  may  be 
no  other  symptoms,  and  it  may  bo  compatible  with  fair 
bodily  health,  and  even  long  hfc.  Thus  cases  are  recorded 
of  the  continuance  of  the  disease  for  twenty- four,  thirty- 
seven  and  thirty-nine  years*  in  persons  who  during  that 
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time  remained  in  fairly  good  health.  As  a  mle,  however, 
h^dmric  patients,  though  suScriug  from  no  definite  dia- 
>,  have  only  poor  health.  They  are  chilly,  and  sadden 
ehaoges  Crom  temperate  weather  to  cold  increase  tbeir 
dioretic  tendencies.  Though  the  bowels  are  usually  con- 
fllipAfted,  diarrhea  is  easily  provoked.  The  appetite  if 
tatpnekmM,  a  sinking,  gnawing  sonsation  being  complainei 
of  rather  than  the  ravenous  hunger  of  saccharine  diabetes. 
As  a  rule  the  ingestion  of  alcohol  is  followed  by  ftn  in- 
of  the  urinary  flnx,  and  emaU  quantities  act  on 
the  nervoas  system ;  on  the  other  hand  cases  have  been 
recorded  in  which  enormous  quantities  of  alcohol  bive 
h0mk  swallow«d;  Trousseau  mentions  twenty  bottles  of 
at  a  flitting,  withoat  producing  any  effect. 
%,  PolyKria  is  characterised  by  the  disohargQ  of  uiioe 
iMreaaed  as  to  the  quantity  of  its  aqueous  and  solid  coo- 
Tlie  amount  of  water  passed  in  the  iveutj-i(fO 
bovtt  hoFvever,  never  approaches  the  enormous  quaatity 
Urn  liif gaii  in  hydnaric  CAses,  though  the  sohd  matttf* 
a^y  be  ineraued  twice  or  even  three  times  in  amooni. 
quantify  of  urine  passed  in  the  twenty-four  boon 
about  2oiiO  to  8500  C.C.,  and  the  specific  gravity 
from  I'OIO  to  1*025.  The  following  table  vill 
akov  th^  chief  cliaracters  of  the  urine  in  polyuria,  as  com- 
pitf«d  with  the  normal  secretion. 
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lu  all  these  cases  the  amount  of  solid  matter  excreted  is 
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excess  of  the  normal,  and  in  some  considerably  so.  In 
cases  two  and  three,  however,  the  increase  is  in  the 
amount  of  phosphoric  acid  excreted^  the  urea  in  Case  2 
being  normal,  and  in  Case  8  only  slightly  increased.  These 
two  cases,  therefore,  resemble  very  ciosely  those  described 
by  Tessier  under  the  term  "  phosphatic  diabetes."  In  the 
others,  however,  the  urea  as  well  as  the  phosphoric  acid 
are  both  considerably  increased,  and  resemble  the  cases  of 
azoturia,  related  by  Prout  and  Willis,  and  those  of  Vogel, 
quoted  by  Parkes  (op,  cit.,  p.  8C5).  The  urines  passed  by 
these  patients  are  nsually  acid  in  reaction,  and  are  free 
from  albumin  and  sugar,  traces  of  the  latter,  however, 
may  occasionally  appear.  AlthQug;h  the  amount  of  urine 
is  generally  in  excess  of  the  normal,  still  in  some  cases  no 
such  increase  is  noted,  iu  these  cases,  however,  the  specific 
gravity  is  enormously  increased,  thus  I  recently  saw  an 
instance  in  which  the  urine  averaged  daily  about  1800  c.c, 
with  a  specific  gravity  of  1'084,  making  the  solid  matters 
excreted  about  88  grms. 

The  symptoms  attendant  on  polyuria  are  dcbihty  and 
langtior,  loss  of  weight,  neuralgic  and  rheumatic  pains, 
chief  y  iu  the  loins  and  down  the  thighs,  and  a  moderate 
degree  of  thirst.  Tessier  observes  that  iu  those  cases 
marked  by  an  excessive  elimination  of  phosphates,  cataract 
sometimes  ensues.  I  have,  however,  never  seen  an  in- 
stance, though  I  have  seen  patients  sufiTcnng  from  boils, 
a  circumstance  that  Tessier  also  insists  on,  as  showing  the 
relationship  of  the  disorder  to  saccharine  diabetes  into 
which  it  sometimes  merges. 

148.  Etiology.— //j/^/n/nfl. — According  to  Lancereaur 
and  Boberts  the  disease  occurs  twice  as  frequently  in  men 
as  in  women.  It  is  slightly  more  prevalent  iu  the  first 
twenty  years  of  life  than  in  the  second,  whilst  after  middle 
ag9  it  is  comparatively  rare  for  the  disease  to  originate. 
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The  following  are  the  chief  caases  to  which  the 
has  been  attributed,  in  cases  which  are  not  distinctly  of 
cerebral  origin.  Hereditary  inflnences,  sadden  chilling  of 
the  body  when  heated^  sunstroke,  alcoholic  excessee, 
especially  in  persons  already  Buffering  from  alcoholism. 
Insipid  diabetes  in  young  children  has  In  some  instances 
been  traced  to  the  parents  allowing  them  to  drink  spirits, 
a  practice  not  uncommon  among  some  of  the  drunken 
mothers  of  the  lower  orders.  Violent  mental  emotions,  and 
hysterical  conditions,  violent  muscular  exertions,  severe 
illness,  espocially  after  fevers,  malarial  cachexia,  have  all 
been  assigned  as  causes,  though  as  Dickinson  very  fitly 
remarks,  these  supposed  causes  may  be  no  more  than 
chance  antecedents.  When  the  diseftse  can  be  distinctly 
referred  to  the  nervous  system,  the  exciting  cause  is  then 
usually  traced  with  greater  positivecess.  Thus  injuries 
of  the  licad;  tubercular,  and  epidemic  cerebro-spinal 
meningitis;  intra-cranial  growths,  syphihtic  or  tubercular: 
pressure  on  the  renal  nerves  by  abdominal  tumours  ; 
tation  of  the  pncumogastric  by  growth  of  intra-thoraci 
aneurisms,  etc.  (see  cases  in  Lancet,  Feb.  26,  1876, 
author),  have  been  found  to  give  rise  to  liydruria.  Tem- 
porary hydruria  may  occur  during  pregnancy,  especially^ 
in  the  later  months,  and  disappears  after  delivery, 
often  occurs  as  a  fleeting  symptom  in  hysterical  an< 
emotional  women. 

PoUjuria, — The  etiological  conditions  which  give  rise  to] 
this  form  of  inuipid  diabetes  are  still  to  be  elucidated.  The] 
depend  no  doubt  upon  some  profound  disturbance  of  th< 
nervous  system,  the  result  of  which  is  to  cause  increa&e< 
tissue  metabohsm  (p.  78).  "Wlion  both  urea  and  phos- 
phoric acid  arc  increased,  then  the  increased  mctabolis 
probably  affects  the  system  generally;  when,  howevei 
the  phosphoric  acid  is  relatively  in  excess  of  iho  urea. 


pomte  tiDdoubtedly  to  disintegration  of  nerronB  matter. 
Of  Dr.  Tessier'a  cases,  the  majority  were  males  between 
the  ages  of  20  and  40,  In  eight  cases  that  have  been 
under  my  observation  oU  were  males,  the  oldest  was  48 
years  of  age,  the  youngest  16,  the  average  age  being 
22  years.  In  five  of  the  eight  cases  the  disease  camo  on 
ineidiously,  and  no  detinite  cause  conld  be  assigned  for  it, 
whilst  three  were  decidedly  tubercular,  and  one  developed 
phthisis  whilst  under  observation. 

149.  Pathology. — Hydruria. — Experimentally  it  has 
been  proved  that  puncture  of  the  floor  of  the  fourth  ven- 
tricle, a  little  above  the  orifices  of  the  pneumogastric  and 
auditory  nerves,  gives  rise  to  a  superabundant  flow  of 
nrine,  which  is  sometimes  albuminous.  Irritation  of  the 
middle  lobe  of  the  cerebellum  has  also  the  same  effect ; 
whilst  section  of  the  splanchnics,  and  irritation  of  the 
pneumogastric,  are  both  followed  by  a  copious  secretion 
of  aqueous  urine.  Consequently  pathologists  have  sought 
for  lesions  in  these  regions,  in  order  to  explain  the  pheno- 
mena of  diabetes  insipidus,  and  as  a  matter  of  fact,  such 
lesions  have  been  discovered  in  connection  with  the  disease. 
With  regard  to  the  intra-cranial  lesions  it  is  not  nece88ai7 
for  the  primary  pathological  change  to  occur  exactly  at 
the  floor  of  the  fourth  ventricle,  their  effect,  no  doubt, 
may  be  propagated  to  it.  Thus  in  the  case  of  a  patient 
who  died  with  marked  cerebral  symptoms,  and  had  pro- 
fuse hydruria  for  some  weeks  before  his  death,  at  the 
post-mortem  examination,  a  small  syphilitic  gumma  about 
half  the  size  of  a  small  hazel  nut,  was  found  situated  in 
the  middle  line,  under  the  floor  of  the  third  ventricle, 
obstructing  some  of  the  vessels  at  the  base,  whilst  there 
was  some  softening  of  the  brniu  subHtance  in  that  region. 
also  with  injuries  to  the  head,  since  the  effect  of  a 
low  may  be  transmitted  to  the  basal  and  posterior  por- 
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tion  of  the  brain  cither  directly  or  by  oontre-coup.  The 
kidneys  hare  been  found  but  litUe  changed  Btmcturally. 
They  are  usually  somewhat  enlarged,  and  Dickinson  has 
observed  puuctiform  iujoction  of  the  cortical  tissue.  Sac- 
cular dilatation  of  the  kidneys  has  been  described  as  apoet- 
mortem  condition,  but  these  cases  were  probably  ones 
of  ordinary  hydro-uGphrosis,  Other  renal  changes  have 
also  been  described ;  but  in  these  some  other  morbid  con- 
ditions co-existed  in  the  urinary  passages  sufficient  to 
account  for  them. 

Polyuna. — No  post-mortem  exaroination  has  ever,  as 
far  as  I  have  been  able  to  ascertain,  been  made  on  one 
of  these  cases.     In  a  patient  under  my  care  the  only  posi- 
tive pathological  lesion  that  could  be  discovered  during 
hfe,  was  pulmonary  consumption,  and  which  might  pro- 
bably account  for  the  increase  of  phosphoric  acid  in  the 
urine ;    since  Marcct  has  bIiowu   from  analysis   of  pul- 
monary tissue  in  consumption,  that  a  considerable  reduc-   _ 
tion  of  phosphorio  acid  and  potash  takes  place,  both  in  m 
the  insolnble  ttasue  and  nutritive  material,  as  compared 
with  healthy  lung.     Those  cases,  however,  in  which  both 
urea  and  phosphoric  acid  are  increased,  are  probably  the  ■ 
result  of  an  increased  intra-molecular  action  of  the  oeUs 
throughout  the  body,  whereby  they  make  use  of  the  oxy- 
gen stored  up  in  them,  and  so  give  rise  to  increased  tissue  ■ 
metabolism.     This  condition  may  be  transient,  and  pro- 
duced  by  excess  of  food,    especially  when  highly   nitro- 
genized,  nervous  influences,  or  temporary  disturbance  of 
function. 

150.  Diag^nosis. — In  hydro-nephrosie  considerable  dis- 
charge of  a  highly  aqueous  urine  takes  place.  This  dis- 
ease, however,  can  be  distinguished  from  insipid  diabetes 
by  the  fact  that,  in  hydro-nephrosis,  the  diuresis  is  more 
or  less  intermittent.    In  sacculated  kidney,  the  urine  is 
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abaudant,  and  of  low  specific  gravity,  bnt  the  amount 
never  approaches  to  anything  like  what  we  meet  with  in 
hydruria.  Nor  is  it  possible  in  the  ordinary  run  of  ciiseB 
to  confound  diabetes  insipidus,  even  when  the  urine  con- 
tains albumin,  with  the  diuresis  of  granular  kidney  ;  for 
putting  aside  the  absence  of  cardio-vascular  changes  in 
the  former  condition,  th©  urine  of  chronic  Bright's  dis- 
ease falls  short  of  that  passed  in  hydruria,  nor  does  the 
8peci6c  gravity  ever  fall  eo  low.  But  there  are  some 
anomalous  cases  in  which  the  diagnosis  is  at  first  difficult; 
thus  a  hospital  patient  who  had  shght  albuminuria  and 
some  degree  of  diuresis,  and  had  suffered  from  repeated 
attacks  of  ague,  after  treatment  with  large  doses  of 
quinine  the  albuminuria  ceased,  but  at  the  same  time  the 
diuresis  enormously  increased,  and  the  disorder  aBKumed 
the  form  of  insipid  diabetes,  and  which  was  eubsequently 
reduced  by  the  administration  of  ergot,  given  with  quinine. 
The  absence  of  sugar  both  in  hydrurio  and  polyuric  cases 
distingnishes  them  from  saccharine  diabetes.    The  great  in- 

'ease  of  the  urinary  solids  in  pol3ruria,  and  the  absence  of  al- 
min  prevents  confusion  with  regard  to  any  form  of  chronic 
renal  disease.  Temporary  albuminuria  (see  functional  al- 
buminuria), however,  is  not  infrequently  attended  with  an 
increased  excretion  of  area,  resembling  what  is  noticed  in 
polyuria;  both  conditions  being  probably  allied  and  due 
to  the  same  cause,  viz.,  a  disturbance  of  the  nitrogenous 
equilibrium,  from  increased  metabolism,  caused  probably 
by  over- stimulation — by  a  too  highly  nitrogenized  diet. 

151.  PrognosiB,  Course,  etc,— I h/iiruria.  It  has 
been  already  stated  that  the  i)rulonged  discharge  of  a  highly 
aqaeous  urine  in  excessive  amounts,  may  not  affect  the 
y  health,  and  is  not  incompatible  with  length  of  days. 

vcu  in  the  most  unfavouruUlo  cases,  as  those  dependent 
open  lesions  of  the  encephalon,  improvement  often  takes 
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Hydruria  depends  on  the  i&- 
lij  the  TBao- motor  tracts  leading 
and  ooneequently  giving  tiM 
it  has  been  sought  to  reston 
bj  mnann  of  special  remedieB.   Of 
fligot  of  lafte  /aars  has  been  ohieiSy  used,  and  several 
ot  ila  aaoeaeafiiil  employment  Lave  been  recorded. 
In  aoM*  eaaaa  ite  adnuaistratioQ  is  said  to  have  been  foL' 
bj  a  eore,     I  have  never  seen  myself  such  t 
result,  but  there  can  be  no  doubt  that  in  eomft 
CBsas  it  does  diminish  the  hydmria,  both  during  the  time 
1^  dkug  is  taken,  and  come  time  after.      In  some  cases  it 
haa  iifled  to  do  good,  whilst  iu  some  it  has  done  positive 
ham.    Valerian  too  is  a  remedy  that  has  been  largely 
for  the  treatment  of  insipid  diabetes,  and  in 
the  hydruria  is  a  fleeting  symptom,  rather 
an  established  disease,  it  nndoubtedly  does  good  vrhen 


m  large  dotjcs,  such  as  half  uii  oiiuoe  of  the  tine- 
re  three  times  a  day,  valerianate  of  zinc  iu  three  grain 
»ses  may  be  given  advantageously  at  the  same  time. 
[ux  vomica  or  its  alkaloid,  fitrychuia,  is  also  a  useful 
ijuvant,  perhaps  helping  to  restore  the  arterial  tonicity, 
illadonna  has  been  given  with  the  view  of  causing  con- 
kctiou  of  the  vessels,  but  it  should  be  administered  with 
Lution,  as  instances  have  been  recorded  in  which  liydniric 
btients  have  shown  a  marked  susceptibiHty  to  its  in- 
mence.  In  no  case,  however,  should  the  indications  for 
tccial  treatment  be  overlooked,  that  is  to  say,  if  there  is 
ty  definite  evidence  that  the  disorder  has  originated  &om 
is  connected  with  any  special  cauise,  such  as  traumatic 
don  of  the  brain  substance,  intra-cranial  growths,  con- 
itational  taints,  such  as  scrofula,  syphilis  or  malaria, 
tholifim,  etc.  In  these  cases  wc  must  apply  special 
jmedies  before  we  can  hope  to  restrain  the  diuresis 
hy  medicines  Hke  ergot,  valerian,  etc.  Thus,  in  the 
cose  already  alluded  to  of  profuse  hydruria,  followiug 
on  albuminuria,  in  a  malarial  subject,  quinine  was 
given  iu  large  doses  before  and  during  the  administra- 
tion of  ergot,  and  the  relief  of  the  diuresis  was,  I  am 
convinced,  as  much  due  to  the  one  as  the  other.  And  in 
children  improvement  often  follows  the  administration  of 
cod-liver  oil  and  syrup  of  the  iodide  of  iron.  With  rej^ard 
to  the  dietetic  and  hygienic  treatment.  Food  should  be 
hberally  given,  three  substantial  meals  daily,  whilst  any 
craving  and  sinking  between  meals  should  be  promptly 
reUeved  by  some  minor  meal,  The  diet  should  be  a  mixed 
one,  with  a  hberal  supply  of  fatty  food.  The  patient 
should  be  allowed  to  relieve  his  thirst  at  pleasure.  When 
undue  restraint  has  been  practised  on  patients  ua  this  res- 
pect, serious  disturbance  of  the  bodily  functions  results.  In 
cold  weather  the  fluids  should  bo  warmed,  the  ingestion  of 
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large  qnantifcies  of  water  at  a  temperature  little  abovo 
freezing  point  mttst  abstract  a  lar^^c  ntuonnt  of  heat  from 
the  body,  aud  ns  these  patients  suffer  much  from  depressed 
temperature  it  is  a  point  worth  paying  attention  to,  sinoe 
the  patients  themselveB  prefer  cold  drinks  becanse  they 
are  more  grateful  to  the  parched  tongue  and  palate.  The 
drink  too  should  be  thickened,  either  with  barley  or  better 
Htill  with  oatmeal.  A  handful  of  raw  oatmeal  stirred  into 
tt  <iuart  of  boiUug  water  with  one  lemon  sliced  into  it  forms 
a  moBt  grateful  and  thirst- quenching  drink.  The  clothing 
should  bo  warm,  the  vests,  drawers  or  stockings  being  all 
of  wool.  When  it  is  possible,  snfiferers  from  this  disorder 
should  select  a  locahty,  with  a  dry  sub-soil,  with  a  South  or 
Bouth- west  aspect,  to  reside  in,  whilst  if  they  are  in  a  posi- 
tion to  afford  it,  they  should  pass  tlieir  winters  in  Southern 
latitudes.  The  employment  of  the  Kussian  vapour  bath, 
and  soa-water  douches,  either  natural  or  artificial,  give 
great  relief  in  the  majority  of  these  cases,  aud  are  nearly 
always  followed  by  a  temporary  diminution  of  the  diiiresLs. 
With  regard  to  the  treatment  of  Pohjuria,  the  main  in- 
dications are  rest  aud  an  endeavour  to  promote  nutrition 
gonovally.  To  attain  this  end  opium  or  codeia  should  be 
given  in  full  doses,  when  the  patient  first  comes  under  ob- 
ecrvation.  As  soon,  however,  as  the  nervous  system  \b 
quieted,  and  the  rheumatic  and  neuralgic  pains  are  less 
severe,  it  should  be  discontinued,  lest  it  interfere  with 
digestion.  General  tonics,  such  as  iron,  phosphorus, 
quinine,  nux  vomica,  hydrochloric  acid,  and  cod-liver  oil, 
shoiikl  be  persevered  with.  When  there  is  a  history  of 
syphilis,  iodide  of  potassium  should  be  combined  with  these 
rouiedies.  Vapour  baths,  followed  by  tepid  douches,  sea- 
water  or  sea-salt,  give  great  relief  to  the  neuralgic  pains, 
and  also  soothe  the  nervous  system.  The  soluble  phos- 
phates may  be  administered;    but  their  utility  in  these 
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oases  is  qtieBtionable.  There  appears  to  be  no  lack  of 
these  coustitueuts  lu  iho  Hystcm ;  tho  difficulty  socms 
raUior  to  lie  in  the  want  of  power  of  the  tissues  to  retain 
them.  The  food  slioald  be  light  and  nutritious,  and  if 
urea  be  greatly  in  excess,  tlic  nitragenous  articled  of  diet 
flbonld  be  re<luced  to  a  minimum.  Alcohol  should  be 
avoided  ;  it  invariably,  even  in  small  quantities,  increases 
the  diuresis.  The  same  may  be  said  of  coffee.  Change  to 
dry  bracing  air  should  be  obtained  if  possible.  The  resi- 
dence should  face  South  or  Bouth-west,  with  a  dry  sub- 
eoiJ.  The  patient  Rhould  clothe  warmly,  keep  early  hours, 
and  avoid  all  excitement  and  fatigue. 


Diabetes  MELtrrtrs  and  Gltcoburu. 


^»  168.  Varietiei. — Sugar  occurs  pathologically  in  urine 
under  a  variety  of  conditions.  There  are,  however,  two 
forma  in  which  it  presents  itself,  viz.,  a  form  in  which  the 
discharge  of  sugar  ia  persistent,  or  is  only  held  in  check 
by  the  adoption  of  a  strict  dietary ;  the  otlier,  which  ia  of 
a  temporary  character.  The  first  is  usually  spoken  of  as 
diabfUi  wellitus  or  true  diabetes,  signifying  the  dxain  of 
lugar  taking  place  from  the  body  ;  whilst  the  more  tran- 
sitory form  is  generally  designated  as  glycosuria,  in- 
dicating that  the  cliief  clinical  significance  lies  in  the 
appearance  of  the  sugar  in  the  urine.  Although  the 
adoption  of  tlie  terms  diabetes  mellitus  and  glycosuria  to 
distingiiitih  between  the  persistent  and  temporary  forms  of 
the  disease  respectively,  may  bo  considered  fanuiful  and 
somewhat  arbitrary,  still  some  such  classification  is  neces- 
sary, if  we  wish  to  avoid  conlusiou,  and  rigidly  distijiguish 
between  saccharine  urine,  the  result  of  profound  and  per- 
manent disorder  of  the  vaso-motor  centre,  that  regulates 
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the  glycogenic  function,  and  a  mere  Heeting  disturbance 
of  the   samo.      Furthor,    "  diabetes   mellitas  '*   may  be 
divided  conveniently  into  two  forms.      One  severe,  ck- 
racterizcd  by  an  excessive  discharge  of  Bugar.  in  wliicb 
although  the  amount  of  sugar  is  materially  roduood  by  t 
strict  avoidance  of  saccharine  and  amylao«oii8  articles  of 
diet,  yet  it  does  not  actually  disappear  ;  and  a  mild  form, 
in  which  on  the  assumptiou  of  a  rigorous  diet  the  sugar 
disappears  entirely  from  tlie  urine,  to  return  again,  how- 
ever, when  a  mixed  diet  is  resumed.      No  very  rigid  luw 
can.   however,   be   drawn   between   the  two  classes,  the 
severe   form   may   gradually   become   milder,  whilst  tht 
mild  form  may  suddenly  increase  in  severity.      Bo  also  k 
*'  glycosuria  "  the  derangement  of  the  glycogenic  functioD, 
may   be   so  great   as  to  cause  the  appearance  of  laige 
amounts  of  sugar  in  the  urine,  so  that  in   many  respects 
the  case-  resembles  the  confirmed  form  of  diabetes  meUl- 
tns  ;    whilst  on  the  other  hand  the  sugar  may  be  preeect 
in  only  Bmall  quantities,  and,  what  is  so  especially  chaxac- 
teristic  of  glycosuria,  in  amounts  that  fiuctaate  consider- 
ably from  day  to  day. 

154.  etiology. — One  of  the  most  important  predis- 
posing causes  of  non-traumatic  diabetes  is  undoubtedly 
that  of  hereditarif  influence.  In  a  considerable  number  o( 
cases  that  have  come  under  my  observation,  particularly 
among  private  patients,  in  which  the  diseaao  has  been  at- 
tributed to  somo  other  cause,  a  close  examination  of  the 
family  history  has  revealed  a  morbid  taint,  predisposing 
to  this  affection  by  rendering  the  possessors  more  liable  to 
the  influence  of  exciting  causes.  In  most  the  transmis- 
sion  is  direct,  passing  from  parent  to  child,  in  some  oases 
even  to  the  third  or  fourth  generation.  Thus,  in  one 
instance,  the  disease  was  brought  into  the  family  by  the 
great  grandmother ;  of  her  children,  who  were  numerous^ 


id  lived  to  marry,  only  one  had  childrea,  and  tins  one 
raa  known  to  have  had  diaheteii.  Of  hiti  children,  two 
died  of  diabetes,  one  suffered  from  rheumatoid  arthritis ; 
whilst  another  who  was  killed  early  in  life,  left  a  son 
who  is  diabetic,  and  at  the  age  of  forty  is  the  sole  sur- 
vivor of  what  promised  at  the  beginning  of  the  century 
to  be  a  numerous  family.  In  some  instances  the  trane- 
mifisiou  affects  one  line  of  descent.  A  diabetic  patient 
informs  me,  that  two  of  his  brothers  died  of  diabetes, 
and  a  third  has  the  disease  in  a  mild  form,  whilst  his 
BiBters  have  escaped.  In  this  case  the  disease  came  into 
the  family  through  the  mother.  In  other  cases  tlio  here- 
ditary influence  is  not  direct,  the  parents  or  grand-parents 
never  having  suffered  from  tlie  disease,  but  from  what  may 
be  considered  allied  diathetic  conditions  ;  of  these,  gout 
and  rheumatoid  arthritiB  seem  to  have  most  in6uence.  But 
whilst  hereditary  tendency  either  direct  or  indirect  can  be 
traced  in  most  cases  of  confirmed  diabetes,  still  there  are 
many  in  which  no  Buch  relationship  can  be  proved.  This 
ifi  no  doubt  owing  to  the  Uttle  attention  hitherto  paid  to 
important  bearing  of  hereditary  influence  upon  disease, 
[es,  we  must  not  overlook  the  fact  that  many  cases 
Mute  diabetic  coma  would,  had  they  occurred  twenty 
even  ten  years  ago,  have  been  put  down  as  either  due 
heart  disease  or  serous  apoplexy,  and  in  this  way  the 
irda  have  become  confused.  Mental  disturbances* — 
toss  and  long  sorrow"  since  the  time  of  Willis  (1646) 
»en  recognized  as  one  of  the  causes  of  diabetes,  to 
may  be  added  strong  mental  emotion  of  all  kinds, 
ich  as  business  anxieties,  protracted  intellectual  toil, 
lock,  fear,  etc.  I  have  been  struck  with  the  considerable 
number  of  diabetic  pati(>nts  I  sec  in  the  out-patient  de- 
partment of  the  London  Hospital  who  attribute  tho  disease 
to  vicissitude  and  want.      Co/<i.— Exposure  to  cold  and 
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dnukuig  cold  fluids  whilBt  heated  have  been  eaid  to  c-aose 
diabetes.     The  evidence  on  this  point  is  negative.    Sup- 
posing, however,  the  predisposition  exists,  there  can  be 
little  donbt  that  cold  may  act  as  an  exciting  canse.    Two 
Bailors  both  referred  their  illness  to  cold  and  exposoi*, 
and  a  gentleman  told  me  tliat  he  became  diabetic  after 
riding  home,  one  December  night,  on  the  outside  of  an 
omnibus.    On  arriving  home  he  bad  several  rignre  and  was 
roused   several   times   to   pass   water.      Alarmed   at  the 
diuresis  he  consulted  his  medical  man,  who  found  he  was 
diabetic.     In  the  case  of  a  lad  aged  15,  the  only  cause  the 
parents  could  assign,  was  his  having  drunk  cold  water 
when  heated ;    in  this  case,  however,  I  have  auspicions, 
that  some  latent  tubercular  disease  of  tlie  brain  eusted. 
ConsUtuHonal  ditonUrH, — Gout  and   rheumatoid   arthritis 
have  been  already  mentioned  as  aUied  diathetic  condxtioQs 
predisposing  to  diabetes.    The  relationship  to  goat  bu 
long  been  recognized  by  the  profession  and  needs  no  far- 
ther comment ;   but  the  connection  between  rheumatoid 
arthritis  and  diabetes  is  not  so  well  established.     Dr. 
Garrod  {op.  cit.)  was  the  first,  I  beUeve,  to  draw  attention 
to  this  point,  and  I  have  met  with  four  in&tauces  in  which 
tlic  relationship  was  well  marked.     Diabetes  is  said  to 
supervene  upon  attacks  of  malaria,  and  that  residents  in 
a  malarious  district  are  very  liable  to  the  disease.     Bor- 
ing the  seven  years  I  was  connected  with  the  Dreadnought 
Seamen's  Hospital,  where  a  very  considerable  number  of 
patients  suffering  from  malarial   affections  ai-e  admitted 
ovory  year,  I  failed  to  find  a  single  case  in  which  the 
disease  was  attributable  to  that  cause.    Indeed,  among 
sailors,  diabetes  seems  very  rare,  for  during  the  seven 
years  I  acted  as  phyaioiau  to  that  institution  only  three 
cases  of  saccharine  diabetes  came  under  my  observation, 
two  of  these,  as  abeady  stated,  referred  the  disease  to 
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exposure  to  cold,  neither  bad  ever  had  Ague ;  in  the  other, 
Uio  disease  followed  after  a  blow  on  the  elculJ.  HowcTer, 
iklthough  1  uever  noticed  a  decided  oasc  of  diabetes  asBoci- 
ated  with  ague,  still  sugar  was  by  no  means  infrequently 
found  on  testing  the  urines,  sometimes  in  considerable 
unount,  but  wkich  generally  passed  off  when  arsenic  or 
quinine  was  given.  This  glycosuria  is  what  one  would 
naturally  expect,  since  malaria,  by  inducing  a  catarrhal 
<7onditiou  of  the  digestive  organs,  inteireres  materially 
with  saccharine  assimilation.  A  fact  pointed  out  many 
years  ago  by  Prout.  Malarial  glycosuria  assumes  import- 
ance with  regard  to  the  question  of  surgical  operations  ; 
Professor  Verucuil  [L' Union  MedicaU^  No,  142)  having 
shown  very  conclusively  that  during  its  continuance 
wounds  do  not  close.  Diabetes  sometimes  supervenes 
on  the  Kubsidenco  of  acute  affections,  such  as  pneumonia, 
acute  rheumatism,  typhoid  fever,  scarlet  fever,  etc. ;  in 
oases  of  this  kind  that  have  come  under  my  observation, 
I  have  found  on  enquiry,  either  a  family  predisposition  to 
the  disease,  or  else  reason  to  suspect  that  the  disease  had 
previously  existed  in  a  mild  form.  Dr.  Dickinson  {op.  ciL^ 
p.  62)  has  drawn  attention  to  the  frequency  of  glycosuria 
in  insanity.  Dr.  Hales  White  {Path.  Soc.  Trans.,  1888) 
has,  however,  questioned  the  accuracy  of  this  assertion. 
Food, — Excess  of  starchy  and  aacehorino  food  undoubtedly 
induces  glycosuria  in  some  persons  till  the  effect  of  the 
meal  passes  off,  but  whether  habitual  excess  will  evon- 
y  cause  true  diabetes  is  very  doubtful.  During  tlae 
lentil"  craze,  some  five  years  ago,  I  saw  two  patients 
who  had  reduced  the  amount  of  animal  food  to  a  mini- 
mum, taking  hominy  for  breakfast,  lentil  soup  for  lunch 
and  dinner,  with  rice  and  other  farinaceous  pudilings, 
both  became  glycosuric,  but  on  resuming  an  ordinary 
xnixed  diet  thoy  speedily  recovered.     These  were  probably 
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instances  of  individuals  extremely  sasoeptible  to  the  in- 
flnenoe  of  sngar,  and  probably  the  tendency  vas  aggra- 
vated by  the  sudden  change  in  their  mode  of  living.  Con- 
firmed vegetarians,  or  West  Indian  negroes,  vrho  largely 
consume  the  sugar  cane,  however,  do  not  appear  to  be 
particularly  liable  to  diabetes.  Excessive  indulgence  in 
alcohol  has,  by  some  writers,  been  said  to  canse  diabetes. 
Dr.  Dickinson  {Mad.  Chir,  Trans.^  vol.  Ivi.)  with  his  usual 
industry  has  exposed  the  fallacy  of  this  statement.  There 
is,  however,  probably  8ome  truth  in  the  statement  thai 
the  immoderate  use  of  acid  wines  and  cider  have  some- 
times occasioned  the  disease.  Injurm  to  the  head  or  blows 
and  foils  likely  to  affect  the  brain  by  indirect  violence, 
are  not  infrequently  followed  by  the  appearance  of  sugar 
in  the  urine,  which  in  some  rare  cases  has  become  per- 
sistent. Blows  over  the  abdominal  region  have  been  said 
to  have  sometimes  had  the  same  cfiTect,  but  in  these  cases 
it  is  difficult  to  exclude  the  possibility  of  some  remote  in- 
jury to  the  bead.  The  existence  of  intra-crauial  tumours, 
or  of  softening  in  the  neighbourhood  of  the  fourth  vcutri- 
cle,  may  cause  transitory  or  permanent  diabetes;  but  nicb 
instances  are  not  so  common  as  with  insipid  diabetes. 

Qetteral  Etiology, — Saccharine  diabetes  is  essentially 
a  disease  of  adult  life.  Dr.  Dawson  Williams  [PtuK  Soe. 
Trans,,  1888)  has  compiled,  from  the  returns  of  the 
Begistror-General,  a  table  showing  the  age  at  which 
death  £rom  diabetes  most  commonly  occurs,  and  the  pro- 
portion of  moles  to  females^  which  makes  this  very  plain. 
According  to  this  table,  the  proportion  of  male  cases  to 
female  is  as  3  to  1'7.  This,  however,  I  am  convinced  is 
too  high,  since  I  believe  in  females,  that  many  deaths 
from  diabetes  occur  in  connection  with  the  puerperal 
state,  without  the  disease  having  been  recognized.  In 
Dr.  Matthews  Duncan's  {Trans,   ObU,  8oc,f  voL  zxiv.) 
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iutercsting  collection  of  caees  of  puerperal  diabetes,  we 
see  in  how  many  iiiBtances  the  saccharine  condition  of  the 
urine  was  discovered  accidentally. 

Deathifrom  Diabetes  during  Decmium^  1871*1880, 


Malci. 
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Totil. 
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48 
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267 

465 

549 

131S 
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350 

14 

Totals  .     . 

6929 

3374 

9303 

Dr.  Dawson  Williams  has  also  drawn  up  an  inBtractive 
table  ehowing  that  diaheteg  is  becoming  year  by  year 
more  common,  and  also  that  urinary  diseases  are  increas- 
ing proportionately  more  than  nervous  diseases. 


Mean  Annual  Rate  of  MortaliUj  in  England. 
Deaths  tii  1,000,000  Livitui. 
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Porsonfi  of  sanguine  temperament  and  fair  hatr  ar« 
Baid  to  bo  more  prone  to  the  disease  than  the  melan- 
chohc  and  dark  haired,  bnt  I  imagine  the  distiucttoa 
is  fanoifol.  There  is  one  point,  however,  I  can  affirm, 
that  diabetics  are  generally  individuals  of  sapcrior  in- 
telligence. Hnfeland  observes  he  never  saw  a  stapid 
man  affected  with  diabetes.  Dr.  Dickinson,  from 
statistics  collected  with  amazing  industry,  has  arrived 
nt  the  conclusion  tliat  diabetes  is  more  abundant  in 
agricultural  districts  than  in  manufacturing  and  min- 
ing, and  that  it  is  more  common  in  the  colder  than 
warmer  countries.  Dr.  Roberts,  however,  is  of  opinion 
that  the  disease  is  more  freqaent  in  urban  than  in  rural 
districts,  and  this  I  think  is  in  accord  with  general  experi- 
ence, though  Dr.  Dickinson's  statistics  are  indeed  strongly 
against  such  a  supposition.  Can  the  fact,  that  diabetics 
improve  in  country  air — and  many  leave  the  towns  to 
reside  in  the  country  for  the  purpose  of  maintaining 
health — and  that  tlie  imported  factory  hand  or  miner  pro- 
bably goes  back  to  die  in  the  workhouse  of  the  rural  dis- 
trict from  which  he  was  drawn,  account  for  the  grcatex 
number  of  deaths  from  diabetes  that  nndoubtedly  are  re- 
corded in  rural  districts  ?  Dr.  Dickinson's  theory,  that 
cold  and  exposure  are  the  causes  predi.spo6ing  to  this 
excess  of  mortality  from  diabetes,  can  hardly  be  accepted, 
since  if  this  were  so,  then  the  disease  ought  to  be  common 
among  the  sailors  of  our  mercantile  marine  ;  whereas,  aa 
the  experience  of  the  Seamen's  Hospital  shows  it  is  far 
from  being  frequently  met  with.  Dr.  Dickinson's  statis- 
tics also  show  that  the  disease  is  more  prevalent  in  the 
colder  and  bleaker  Eastern  counties  than  in  the  Western. 
Yet  here,  again,  we  are  confronted  with  the  fact,  that  the 
disease  is  tolerably  frequent  in  inter- tropical  countries,  as 
Ceylon  for  inutauce,  whilst  it  is  comparatively  rare  in 
Russia. 
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'ar  we  Lavo  considered  the  causes  tliafc  may  pve  rise 
either  to  perraaneiit  or  temporary  forms  of  the  disease,  we 
must  now  briefly  refer  more  especially  to  Uiose  that  cou- 
cem  the  latter  form.  This  ia  chiefly  induced  by  the 
passing  action  of  certain  toxic  agents,  either  introduced 
£rom  without,  or  from  some  altered  condition  of  the  blood 
itself.  OhjcosMna  has  been  found,  experimentally,  to  follow 
the  adminiatratiou  of  carbonic  oxide,  chloroform,  alcohol, 
ether,  when  given  in  large  doses  ;  strychnine  and  morphia 
have  the  same  c^ect.  The  ingcbtiou  of  large  qnantities  of 
acid  is  sometimes  followed  by  glycosuria,  according  to 
Pavy,  phosphoric  acid  has  a  special  irritating  effect  upon 
the  liver ;  an  increase  or  an  accumulation  of  uric  acid  in 
the  blood  has  also  been  regarded  as  a  cause  of  "gouty 
glycosuria."  It  has  also  been  shown,  when  the  red  blood 
corpuscles  are  extensively  destroyed,  that  sugar  appears 
in  the  urine.  To  these  morbid  conditions  of  the  blood 
may  be  added  those  of  rheumatism,  malaria,  and  cho- 
lera, lactation,  etc.  Abnormal  conditions  of  the  aUmen- 
tary  tract  leading  to  malassimilation  of  the  amylaceous 
ftnd  saccharine  elements  of  the  food,  play,  altliough 
their  nature  is  not  yet  determined,  an  important  part 
in  the  production  of  glycosuria.  The  frequent  associa- 
tion of  organic  disease  of  the  pancreas  with  permanent 
diabetes,  makes  it  not  improbable  that  a  temporary 
functional  derangement  of  this  organ,  by  causing  an 
arrest  of  the  highly  alkaline  secretion,  may,  by  lowering 
the  alkalescence  of  the  blood  in  the  portal  vessels,  disturb 
the  hepatic  circulation,  and  thus  induce  glycosuria. 
8ugar  not  infrequently  makes  its  appearance  diu:ing  states 
of  debility,  thus  the  urine  may  become  saccharine  during 
conTalescence  from  influenza,  or  after  blood-poisoning  from 
Mwer  gas,  etc.  Overwork,  care,  anxiety,  or  even  simple 
debility,  will  frequently  be  attended  with  saccharine  urine. 
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I  have  uoticed  that  women  at  "the  change**  often 
pass  considerable  quantities  of  urine  containing  eu^ar. 
Tho  glycosuria,  or  rather  the  mild  form  of  diabetes,  that 
elderly  persons  so  frequently  exhibit,  is  the  result  of  ex- 
haustion and  debility.  Claude  Bernard  looked  upon  the 
iippoarancc  of  sugiir  iu  these  cases  as  a  salutary  effort  of 
nature  to  repair,  by  an  over-production  of  glycogen,  the 
exhaustion  of  the  organism ;  but  it  is  more  probable  that 
it  is  due  to  a  general  nervous  exhaustion  bringing  about 
vaso-motor  paralysis. 

155.  Symptomi. — "When  the  amount  of  sugar  passing 
out  of  the  body  is  considerable,  it  is  usually  attended  with 
marked   eyraptoms.     These   are,   great  bodily  weakness, 
thirst,  excessive  micturition  and  saccharine  urine.     Some 
oases,  although  there  may  n  cousidcrublc  amount  of  sugar 
in  the  urine,  complain  neither  of  weakness,  thirst,  or  ex- 
cessivo  micturition ;   these,  however,  are  exceptional  in- 
stances, and  generally  occur  iu  glycosuria  and  not  truly 
diabetic  cases*     The  symptoms  usually  come  on  insidi- 
ously,  and  the  disease  gradually   developes ;    in    some 
inutaucos  tho  invasion  is  sudden,  the  patient  being  able  to 
refer  to  the  very  day  on  wliich  the  disease  began.     These 
cases  generally  run  an    acute    course.     The   symptoms 
vary  very  much  iu  individual  cases,  being  more  pro- 
nounced in  some  cases  than  in  others.     Bodily  debiHty 
is  generally   the   first   symptom  complained   of,  and  on 
being  questioned,   the   patient   also  complains  of  thirst 
and  a    frequent    desire  to  pass    water.     Sometimes    if 
we    examine    the    trousers   or   stockings,    wo   may   find 
■        whitibh  sticky  stains  caused  by  drops  of  saccharine  urino 
I        faUiuR  on  them.     The  loss  of  strength  is  also  generally 
I        attended  in  severe  cases  with  emaciation,  tliough  in  mild 
I        forms  of  the  disease ;  the  patient  though  complaining  of 
I       feeling  tired  and  weak,  maintains  his  usual  bulk.    Thd| 
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nnperatore  is  Bubnormal,  unless  somo  secondary  Inng 
oomplicatiou  exists,  it  has  Leeii  recorded  ns  low  as  OS""  F. ; 
the  more  usual  range  is  955'  F.  to  97°  F.  The  tliirst  is 
always  aggravated  by  the  ingestion  of  sacchariso  and 
rchy  food ;  it  differs  from  that  of  diabetes  insipidus,  in 
lat  the  desire  seems  to  be  rntbcr  to  alleviate  the  scnsa- 
of  thirst,  than  to  swallow  enormous  quantities  of 
kter.  A  patient  with  hydruria  AvilL  seisse  a  waterjug  and 
ipty  it  at  a  drauglit,  whilst  the  patient  witli  mellituria 
ifers  oft  repeated  sips. 

The  URINE  at  quite  an  early  period  acquires  a  peculiar 
•acter.  It  loses  its  amber  tint,  and  becomes  a  green- 
•yellow,  and  if  exposed  to  the  air  for  a  few  days,  often 
(comes  deeply  red,  probably  from  oxidation  changes  of 
indican,  which  is  alwa3*B  in  excess  in  diabetic  urines. 
reaction  is  nearly  always  highly  aciJ,  and  the  acidity 
!s  by  exposure  to  air,  and  long  resists  alkaline 
lentation.  The  quantity  of  urino  ia  UBUoJly  very 
>atly  increased,  and  generally  bears  a  fairly  definite 
)portiou  to  the  amount  of  sugar  excreted.  This  is  not 
Iwaya  the  case,  however,  and  I  have  mot  with  two  in- 
ices  in  which  with  a  very  considerable  excretion  of 
igar  the  amount  of  urine  hardly  exceeded  the  normal. 
)th  cases  ran  an  acute  course,  and  died  of  diabetic  coma. 
le  amoimt  of  urine,  however,  passed  in  ordinary  cases  of 
kbetes,  ranges  from  4U0O  to  8000  c.c,  six  to  twelve  pints, 
though  Gxcoptionally  it  has  been  laiown  to  reach  the 
prodigious  quantity  of  more  than  thirty  pints.  The  specific 
fjrarittf,  owing  to  the  increase  of  solid  matter  caused  by 
the  sugar,  is  always  raised,  and  in  cases  of  ordinary 
severity  ranges  from  1*028  to  l'04u.  It  may,  however, 
rise  considerably  higher,  and  a  degree  of  1*070  has  been 
recorded.  On  the  other  hand,  in  exceptional  instances  it 
may  fall  bdow  1*020;  these,  however,  are  usually  cases  of 
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glycosuria,  in  which  the  saccharine  state  of  the  urine  ia 
purely  symptomatic  of  some  other  morbid  condition.  The 
Hpeciiio  gravity  uf  diahotic  uriuu  diminishes  when  it  is 
kept  some  time,  owing  to  the  transformation  of  the  angar 
by  viuons  fermentation  and  the  disengagement  of  alcohol. 
The  elimination  of  I'rea  is  always  increased,  aud  this  in* 
creaae  is  usually  proportionate  to  the  severity  of  the 
disease.  Thus  in  mild  cases  in  which  the  amount  of 
sugar  excreted  is  readily  checked  by  the  adoption  of  a 
restricted  dietary,  tlie  increase  is  not  considerable ;  where- 
as, in  severe  instances  of  the  disease  the  increase  in  the 
proportion  of  the  urea  to  the  sugar  excreted,  is  often  aa 
one  to  five,  or  oven  one  to  three.  In  making  the  calcn 
tion,  the  normal  amount  of  urea  excretion  must  be  d 
ducted.  Thus  a  patient  who  in  the  twenty-four  hours 
excreted  60  grma.  of  urea,  and  148  grms.  of  sugar,  was 
calculated  from  his  normal  body  weight  to  have  a  normal 
excretion  of  30  grms.  of  urea,  couscfjuently  the  morbid 
excess  of  urea  over  the  physiological  excretion,  amouu 
to  33  grms.,  or  as  1  to  4*5  in  proportion  to  the  amoun 
of  Bugiu-  discharged.  This  excess  of  urea,  howev 
must  not  be  considered  to  be  entirely  pathological, 
since  a  considerulle  proportion  is  due  undoubtedly  to  the 
increased  ingestion  of  nitrogenous  food.  It  is,  however,  so 
difficult  to  discriminate  between  the  two,  that  it  is  moro 
convenient  to  make  the  calculation  with  only  the  de- 
duction of  the  normal  excretion  of  urea,  without  at. 
tempting  to  subtract  that  caused  by  the  additional 
ingestion  of  nitrogenous  food.  It  has  been  stated  by 
some  writers  that  Uric  Acid  is  diminished  in  diabetes, 
I  have  never  observed  a  diminution,  but  always 
slight  excess  of  the  normal.  Owing,  however,  to 
abundant  aqueous  discharge  by  the  kidneys,  it  is  rm 
deposited  in  a  crystalline  state,  a  fact  which  probably 
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counts  for  the  idea  that  it  was  actually  diminished  in 
quantity,  and  for  another  erroneonB  statement,  that  sac- 
charine diabetes  alternates  with  manifeatatious  of  the 
H  uric  acid  diatheBis/'  The  truth  being  that  uric  acid,  if 
lytbing  is  increased  in  diabetes,  and  that  its  deposition 
im  the  urine  when  the  amount  of  sugar  excreted  is 
lished,  or  entirely  ^checked,  by  diet,  really  means  that 
diuresis  being  less,  the  urine  is  more  concentrated, 
consequently  the  tendency  to  throw  down  uric  acid 
urates  is  increased ;  and  this  condition  is  no  doubt 
heightened  by  the  continuation  of  a  highly  animal  diet  for 
Bometimo  after  sugar  has  disappeared,  a  diet  which  keeps 
the  urine  above  its  normal  degree  of  acidity.  Hippuric 
Acid  is  often  found  in  excess  in  diabetic  urine.  Those 
iters  who  suppose  that  the  excretion  of  uiic  acid  is 
Teased  in  diabetes,  hold  that  it  is  replaced  by  hlppurio 
id.  A  careful  exaraination  of  the  urine,  however,  will 
»ve  that  both  are  usually  increased.  The  amount  of 
ioBphoric  Acid  excreted  is  in  most  cases  above  the  nor- 
mal, this  is  perhaps  due  in  some  measure  to  diet,  but 
when  the  increase  is  very  great  not  wholly  so,  since  the 
phosphates  of  an  increased  meat  allowance  hardly  coun- 
ter-balance the  phosphates  of  the  bread  withdrawn. 
Some  portion  of  the  excess  is  also  caused  by  the  drain  of 
water  going  on  through  the  body,  wanhtng  out  the  tissues, 
but  the  main  increase  in  undoubtedly  due  to  increased 
metaboUsm  going  on  in  the  nervous  system.  It  has  also 
been  shown  that  in  addition  to  the  increased  elimination 
of  phospliorns.  as  phosphoric  acid,  a  considerable  amount 
of  nnoxidized  phosphorus  is  passed  into  the  urine  in  dia- 
betes (see  p.  98).  Chlorine  and  Sufphuric  Acid  are  gene- 
rally found  increased  but  not  to  such  amounts  as  cannot  be 
accounted  for  by  the  highly  anlmalized  diet  adopted. 
According  to  Dr.  Dickineou,  lime  salts  ore  in  some  cases 
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of  diabetes  eliminated  in  excess.  Dr.  Dickinsou  accounts 
for  this  by  assumiug  that  phosphoric  acid  being  iu  excess 
in  the  blood  withdraws  lime  from  the  tissues  ;  but  this  is 
not  probable,  since  the  phosphoric  acid,  as  separated, 
would  be  already  combined  with  some  base  ;  it  is  more 
likely  for  oxaUc  acid,  formed  by  the  oxidation  of  some  of 
the  sugar  in  the  tissues  or  blood,  to  act  in  this  "way,  form- 
ing oxalate  of  limo,  of  which  a  considerable  quantity  is 
nsnally  met  with  in  diabetic  urine.  Or  lime  may  be  with- 
drawn owing  to  the  peculiar  physico-chemical  affinity 
that  seems  to  exist  between  it  and  sugar.  Glucose  is  of 
course  the  most  important  constituent  of  diabetic  urine. 
The  amount  may  vary  from  a  mere  trace,  to,  in  exceptional 
cases,  several  pounds  por  diem.  The  average  range,  how- 
ever, of  most  diftbetic  cases  is  from  about  three  ounces  to 
^Ib.  in  the  twenty-four  hoxxrs.  But  cutting  off  all  saccha- 
rine and  starchy  food,  the  quantity  of  sugar  in  the  urine 
is  diminished,  and  in  somo  cases  it  entirely  disappears.  If 
the  ftmouut  oi  sugar  be  fretjuently  estimated,  it  ^wiil  bo 
found  to  fluctuate  considerably  from  day  to  day.  It  is 
often  difHculfc  to  account  for  these  diurnal  variations,  ex- 
cept on  the  supposition  tliat  the  patient  has  surreptitiously 
trnnsgreeaed.  But  in  spite  of  the  closest  supervision,  such 
variations  do  occur  that  recourse  must  bo  had  to  some 
other  supposition.  A  medical  friend  who  is  diabetic,  and 
who  carefully  watches  the  turns  of  his  disease,  tells  me 
these  variations  depend  very  much  on  the  state  of  his 
bodily  healtli.  "WTienever,  he  says,  his  liver  gets  out  of 
order,  and  he  has  a  bilions  attack,  or  if  he  sits  up  late 
writing,  or  is  in  any  way  worried,  the  sugar  incroasea 
without  being  referred  to  any  relaxation  of  his  dietetic  pre- 
cautions. The  amount  of  sugar  is  always  decreased  by 
fasting,  and  increased  after  food  ;  the  period  when  the 
greatest  amount  of  sugar  passes  out  of  tlio  body,  being 
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aboat  three  hours  after  a  meal.  AVhen  the  case  is  about 
to  tcrmiuate  fatally,  there  is  generally  a  considerable 
diminution  in  the  amount  of  sugar  excreted,  though  that 
it  completely  disappears  is  doubtful,  since  there  is  usually 
no  difficulty  in  determining  the  presence  of  sugar  in  urine 
taken  from  the  bladder  after  death,  Pyrexial  complica- 
tions also  temporarily  diminish  the  amount  of  sugar  ex- 
creted. 

Many  substances  besides  those  above  enumerated,  may 
be  casually  present  in  diabetic  urine.  AWur/iin, — Traces 
of  albumin  are  usually  met  with  in  the  urine  of  eases  of 
confirmed  diabetes,  it  is  probably  caused  by  the  irritation 
produced  by  the  constant  passage  of  sacchariiie  urLuo 
through  the  urinary  tubules,  ^^o  renal  changes,  beyond 
increase  of,  and  fatty  changes  in,  the  epithelium,  have 
been  noticed.  Besides  this,  diabetes  has  no  connection 
with  albuminuria  or  rcnul  ditjcatse  of  any  kind.  There 
are,  however,  certain  cases  of  albuminuria  in  "which  the 
nrine  is  intermittlngly  saccharine,  but  these  are  not  cases 
of  diabetes  but  only  of  transient  glycosuria.  They  occtir 
generally  in  persons  whose  health  has  been  broken  by 
habits  of  dissipation,  and  who  are  victims  of  chronic  alco- 
holism, S3i)hilitic  cachexia,  etc.  The  urine  is  usually  of 
low  specific  gravity  (1'010-1'015),  and  the  amount  of  sugar 
present  is  never  very  great,  rarely  exceeding  three  per  cent. 
Acetone, — Saccharine  urine  usually  contains  acetone,  or  a 
body  tliat  yields  acetone  when  the  urine  is  distilled  with 
bydrocldoric  acid.  Acetone  is  a  limpid,  colourless  hquid, 
specific  gravity  0*7921,  having  a  peculiar  etheriol  odour. 
Its  solution  gives  a  mahogany-red  coloration  witli  ferric 
cldoride.  Heated  with  iodide  of  potassium  and  caus- 
tic potash,  iodoform  is  formed.  A  solution  of  nitro- 
prasside  of  sodium  and  ammonia  added  to  a  fluid  con- 
acetone,  and  the  mixture    well  shaken,    gives 
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rise  to  rose-violet  colour.  As  already  stated  (p.  82)  the 
antecedent  of  acetone  in  the  blood  is  aceto-acctic  acid.  It 
Las  been  objected  by  Le  Nobel,  however,  tliat  aceto-acetic 
acid  is  so  volatile,  that  it  cannot  be  kept  even  a  few  honrs- 
in  a  stoppered  bottle,  and  yet  the  substance  that  gives  rise 
to  acetone  can  be  extracted  from  the  urine  with  ether.  It 
is  probable,  however,  that  aceto-acetic  acid  does  not  exist 
in  a  free  state,  but  in  combination  witli  some  base, 
or  is  derived  from  a  more  stable  compound.  Thus 
Minkowski  has  recently  discovered  the  presence  of  aa 
acid  (j3-  or  pseudo-oxj'butyric  acid)  in  diabetic  urine, 
■which  is  capable  of  breaking  up  into  aceto-acetic  acid. 
Acetone,  or  acetone  yielding  bodies,  however,  is  not  alone 
found  in  diabetic  urines,  since  it  has  been  met  ^ith  in  the 
urines  of  many  acute  diseaBcs,  scarlet  fever,  pneumonia 
and  the  like,  also  in  antemia,  dyspepsia,  cancer  of  tli6 
etomach,  etc. 

Jnosite  may  be  present  in  diabetic  urine,  and  is  of  no 
special  significance ;  not  infrequently  it  appears  uuaccom- 
2)anicd  by  gliicobc,  giviug  rise  to  a  condition  known  as  inosi- 
tnria  (see  also  p.  126).  L(pvuloitei3  also  sometimes  present 
in  diabetic  urine,  it  can  be  distinguished  from  glucose  by 
its  left-haudcd  polarisation  (p.  128).  When  glucose  or 
licvuloi^e  are  both  present  in  sutlicient  qiiantiUes,  as  la 
sometimes  the  case,  the  evidence  drawn  from  the  polari- 
scope  will  be  negative,  the  left-handed  rotation  of  one 
sugar,  interfering  with  the  right-handed  rotation  of  the 
other. 

In  addition  to  such  special  symptoms,  as  emaciation » 
thirst,  diuresis  and  saccharine  urine,  there  are  others  of 
more  general  character  which  may  be  present  in  some 
cases  and  absent  in  others.  Anomalous  neiTous  symp- 
toms are  frequent,  such  as  cramps  in  the  legs,  and  the 
peculiar  neuralgic  pains,  coming  on  especially  after  food. 
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which  chiefly  attack  the  epigastric,  larabar,  sciatic  and 
brachial  nerves  (see  also  p.  38).  Cutaueous  hypenestheBia, 
usually  locaUzed.  Sudden  sweats,  frequently  unilateral, 
or  affecting  only  the  palms  of  the  hands  or  the  soles  of 
the  feet.  Also  sensations  of  great  internal  boilily  heat. 
Failure  of  vision,  duo  to  premature  presbyopia,  glycosuric 
amaurosis,  cataract,  or  to  actual  changes  in  the  fundus 
ocuii  (see  p.  37),  often  occur.  The  intellectual  fucultiea 
are  not  affected  in  diabetes,  and  many  distinguished  men, 
who  have  suffered  from  the  disease,  have  performed  their 
professional  duties,  provided  they  did  not  entail  much 
bodily  exertion,  with  clearness  and  vigour  up  to  the  very 
last.  They,  however,  as  a  rule  suffer  much  from  nervous 
irritability,  hypochondriasis,  and  nro  disinclined  for  social 
pursuits.  The  sexual  instinct  ialost  at  a  very  early  period 
of  the  disease,  though  an  ameliorntion  of  the  symptoms  ia 
generally  marked  by  its  return.  The  breath  has  a  pecuhor 
odour,  like  that  of  docajring  apples,  and  the  mouth  is  dry, 
with  usually  a  sweetish-acid  taste,  and  the  tongue  covered 
with  u  thick  sticky  saliva,  which  forms  streaks  over  the 
organ  which  is  often  bright-red.  Tlie  gums  are  usually 
tender  and  spongy,  and  have  a  tendency  to  recede,  leaving 
the  roots  of  the  teeth  bare  and  loosened.  The  appetite 
may  continue  ravenous  till  the  end,  but  usually  in  the 
hiter  etagc  declines,  and  there  may  then  be  a  disgust  for 
food  though  the  craving,  sinking  sensation  remains.  Dia- 
betic patients  suffer  much  from  flatulence,  causing  painful 
distension  of  the  abdomen,  eructations  and  sometimes 
retching.  The  bowels  are  constipated,  the  motions  when 
passed  being  dry  and  scybalous,  tins  state  sometimes  gives 
place  to  a  troublesome  diatrhoea,  especially  in  a  late  stage 
of  the  disease.  The  skin  is  usually  harsh,  dry,  and,  owing 
to  the  disappearance  of  the  Bubeutaneous  fat,  wrinkled, 
le  surface  is  generally  pallid  or  of  unhealthy  yellowish 
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tinge,  but  the  cutaneous  vessels  of  the  face  are  often  L 
jected,  giving  a  deep  reddish  tinge  to  the  checks,  so  that 
the  patient's  face  looks  like  a  withered  ■winter  apple.  This 
dry  state  of  the  skin  is  often  succeeded  by  sweats  of  longer 
or  shorter  duration,  sometimes  these  sweats  are  unilateral, 
sometimes  they  only  affect  the  extremities.  In  an  ad- 
vanced stage  of  the  disease,  boils,  small  carbuncles,  and 
impetiginous  eruptions  often  occur,  whilst  the  contact  of 
the  saccharine  urine  produces  a  troublesome  eczema  of  the 
vulva  in  females,  aud  of  the  prepuce  and  glans  penis  in  men. 
Patches  of  eczema,  lichen,  or  psoriasis,  in  different  parts  of 
the  body,  may  appear  during  the  course  of  the  disease. 
Spontaneous  gangrene  eometimes  occurs  in  protracted 
cases  of  the  discnse,  it  may  invade  the  chin,  the  nose,  the 
lungs,  or  other  parts  of  the  body,  but  most  frequently  at- 
tacks the  feet.  (Edema  of  the  lower  extremities  occasion- 
ally sets  in  towards  the  close  of  the  disease,  and  is 
apparently  due  to  the  existing  aniemia.  Such  are  the 
main  features  exhibited  by  cases  of  typical  diabetes,  though 
tlie  disease  may  exist  in  a  mild  form  for  many  years  with- 
out causing  the  patient  much  discomfort,  indeed  without 
in  any  way  affecting  his  general  health,  or  interfering  with 
the  nutrition  of  the  body. 

The  question  of  diabetic  coma  is  best  reserved  till  we 
consider  the  course  aud  pathology  of  the  disease. 

15C.  Diagnosis.— A  typical  case  of  diabetes  cannot  be 
taken  for  auytliing  else,  aud  our  difficulty  is  to  determine 
between  true  diabetes  and  mere  glycosuria.  In  the 
majority  of  cases,  when  the  patient  first  comes  under  ob- 
servation, it  is  impossible  at  once,  to  come  to  a  definite 
couolusion,  though  we  may  be  helped  by  the  following 
considerations.  Glycosuria,  as  a  rule,  is  not  always 
attended  with  the  ordinary  symptoms  of  diabetes,  and 
the  saccharine  condition  of  the  urine  is  only  detected 
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by  chance,  owing  to  a  rotitmo  examination  of  the 
arioe.  It  also  usually  runs  an  anomalous  course,  and 
there  are  greater  flucfcuations  m  the  amount  of  sugar,  than 
18  noticeable  in  confirmed  diabetics;  moreover,  the  amount 
of  sugar  excreted  hardly  ever  reaches  so  liigh  a  grade. 
Cases  of  glycosuria,  liowever,  may  occur,  ■which  in  their 
onset  resemble  true  diabetes,  both  with  regard  to  the 
amoont  of  sugar  excreted,  the  profuse  diuresis  and  other 
symptoms ;  these  acute  cases  usuaJly  speedily  recover, 
and  are  often  quoted  as  recoveries  from  diabetes.  A  good 
case  of  this  kind  is  related  by  Dr.  Weber,  and  quoted  by 
Diekinson,  of  a  merchant  who  during  the  commercial 
crisis  of  1857  became  glycosuric,  passing  about  eight  pints 
of  urine,  specific  gravity  I'OiJO- 1*044,  who  recovered  in  three 
weeks,  remained  free  from  all  symptoms  till  18G6  whon 
during  another  crisis,  again  became  glycosuric  and  again 
recovered.  Glycosuria  is  ako  generally  attended  with 
some  other  morbid  condition,  &uch  as  functional  derange- 
ment of  the  liver,  tlio  result  of  plethora;  gouty  proclivities; 
or  conditions  of  debihty,  such  as  follow  on  diphtheria, 
blood-poisoning,  prolonged  lactation  and  the  like  ;  or  after 
severe  bodily  and  mental  exhaustion,  or  the  weakness  of 
old  age.  It  is  rare  for  glycosuria  to  be  long  persistent, 
and  it  generally  yields  to  treatment,  and  though  like  dia- 
betes the  sugar  in  the  urine  is  diminished  when  starchy 
and  saccharine  food  is  cut  oiT,  still  the  influence  of  diet  is 
not  nsnally  so  marked,  as  it  is  in  the  case  of  diabetes. 
That  is  to  say,  we  frequently  meet  with  cases  of  glycosuria 
in  which  the  sugar  is  scarcely  controlled  in  spite  of  dietetic 
restrictions,  whilst  those,  in  which  it  is  not  increased  by 
permitting  a  mixed  diet,  recover  when  the  cause  which 
brought  about  the  increased  glycogenctio  activity  of  the 
hepatic  cells  has  passed  away.  The  great  distinction, 
towGver,  between  glycosuria  and  diabetes  hos  in  the  fact 
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imiy  hteaam  aegnvited  smI  ■fBeiij  cuxm  off  the 
fAtiest.  In  othexB  Ihe  iiaf  w  aftCsiBft  amaesa  oerere 
tjrpe,  and  tiken  under  treadDaii  bMoniMS  milder  SAd  w> 
roDoiiM  liUtinnary  liar  a  uwiiiAaaMd  penod,  neither  ad* 
taaeing  sur  dedining-  Again  tfaaa  ara  oaaes,  as  Dr.  Pavr 
(«>p.  e»^.}  hae  pointed  oot,  that  ptogiMO  as  it  vera  by  a 
■cfiea  of  abort  bounds  or  leaps,  rety  madi  like  eaaas  of 
progrccaiTe  xnnscalar  atrophj  or  loeomoior  ataxy.  Thus, 
when  they  first  come  nnder  observation  the  disea&e  is 
checked  by  diet,  theu  there  is  another  exaccrbatian  i;rhich 
it  again  checked,  bat  this  time  opium  is  required  in  addi- 
tion to  dietetic  restrictions,  and  which  has  to  be  repeatedly- 
increased  as  each  frebh  downward  step  is  taken,  till  finally 
a  ttage  is  reached  in  which  neither  diet  nor  opinm  avails 
to  control  the  advance  of  the  disease.  Lastly,  there  are 
caHOB  of  a  *' foudroj^aut "  type  in  which  the  disease  sets 
in  Muddenly  with  great  severity,  and  rapidly  proves  fatal 
througlt  diabetic  coma.  These  cnsea,  however,  are  quite 
exceptional,  and  most  that  have  been  recorded,  probably 
belong  to  tlio  firet  class  of  cases  mentioned,  viz.,  a  mild 
form  of  diabetes  suddenly  assuming  an  intense  form,  since 
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a  close  enquiry  into  the  patient's  antecedonts  generally  re- 
veals the  fact  that  for  some  time  previously  the  patient 
has  been  passing  more  water  tlian  usual,  or  has  been 
more  thirsty  than  usual,  as  in  a  case  related  by  Professor 
Paget  and  quoted  by  Dickinson  (op,  n'f.,  p.  107).  Or  as 
in  another  case  in  which  tho  houflRmaid  remembered  that 
for  some  time  previously  the  water-jugs  in  the  patient's 
■room  were  always  empty  of  a  morning,  and  sho  conld 
only  account  for  the  diaappcarancG  of  the  water  by  his 
having  drunk  it.  In  the  case  already  mentioned  (p.  40), 
if  Dr.  Duncan  had  not  previously  found  traces  of  sugar  in 
the  patient's  urine,  wo  might  liave  been  led  to  suspect 
that  the  disease  was  recent. 

Owing  to  the  irregular  progress  of  tho  disease,  and  the 
long  periods  during  which  it  may  remain  stationary,  and 
be  fairly  controlled  by  treatment,  we  are  unable  to  assign 
a  possible  duration  to  any  given  case,  sinco  a  mild  form 
may  become  aggravated  any  day,  whilst  an  apparently 
severe  case  may  prove  more  amenable  to  treatment  than 
expected.  In  fact  a  diabetic  patient  may  bo  aptly  com- 
pared to  some  tower  undermined,  its  downfall  in  assured, 
but  none  can  tell  when  the  catastrophe  will  occur.  Cases 
of  patients  whose  urino  has  been  coulinuously  Kaccharine 
for  more  than  twenty  years  are  on  record,  and  instances 
of  the  disease  lasting  twelve,  fourteen  or  sixteen  years  are 
by  no  means  infrequent.  Tho  prompt  recognition  of  the 
disease,  owing  to  the  more  routine  employment  of  urinary 
tests  than  was  customary  formerly,  and  the  possibility  of 
thus  detecting  it  at  an  early  stage  before  it  assumes  au 
aggravated  form,  gives  us  bettor  hopes  of  controlling  its 
progress,  and  giving  the  patient  a  better  expectation  than 
was  previously  possible.  When,  however,  a  case  of  dia- 
betes has  entered  on  a  stcatlily  downward  course,  and  in 

ute  of  dietetic  restrictions  and  full  doses  of  opium  the 
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disease  is  not  controlled,  our  prognosis  must  assnmo 
more  gloomy  form,  for  vrbeu  tho  disease  nesumes  a  per- 
uianonlly  uggravatod  character,  the  patient  usually  dies 
within  two  years  of  the  exacerhation,  frequently  much 
within  this  period. 

Diabetes  may  tcrminato  fatally  by  exliaustion.  Owing 
to  the  continued  drain  on  the  system,  the  patient  becomes 
reduced  to  a  state  of  extreme  weakness;  whilst  owing  to 
the  antemia  the  lower  extremities  become  cedematous.  The 
tongue  becomes  red,  raw  and  glazed,  and  the  mouth  and 
throat  covered  with  apthous  patches,  an  incontrollable 
diarrhoea  may  set  in,  which  itself  is  sufficient  to  carry  oS 
the  patieut  in  his  alreivdy  weakened  state,  but  tho  end 
usually  comes  through  some  acute  inflammatory  afiec- 
tiou  of  the  lung,  accompanied  with  pulmonary  (Edema. 
Or  the  patient  may  succumb  at  an  earlier  stage  of  tho 
disease  from  the  development  of  chronic  pneumonia,  which 
at  first  raay  run  an  insidious  course,  but  at  length  causes 
a  breaking  down  of  the  lang  tissue,  and  the  formation  of 
phthisical  cavities,  though  rarely  associated  with  the  de- 
position of  tubercle.  Contrasted  with  this  comparatively 
lingering  termination  is  the  Bomewhat  sudden  death  that 
occurs  by  what  is  known  as  acute  diabetic  coma  (Kiiss- 
maul's  coma).  Many  writers  have  described  this  suddeu 
death  as  if  due  to  one  and  the  same  cause,  though  in 
reahty  two  forms  at  least  are  clinically  recognizable. 

In  the  first  form  the  coma  follows  closely  upon  an  attack 
very  much  resembling  collapse  or  syncope,  the  patient 
becomes  suddenly  faiut,  often  after  some  complaint  of 
oppression  overtlie  region  of  the  heart,  tho  extremities  are 
cold,  the  pulse  extremely  weak  but  often  very  rapid  (180- 
140)  at  first,  but  soon  rapidly  falling,  often  great  restless- 
ness but  no  delirium,  there  is  no  panting  respiration,  and 
the  patieut  quietly  sinks  from  exhaustion. 
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In  the  other  form,  of  which  a  description  has  already 
been  given  (p.  30),  tho  onset  is  ushered  in  -with  gastric 
disturbance,  a  pecuhar  panting  dyspncea,  followed  by  a 
delirium  of  a  noisy  character  which  in  succeeded  by  pro- 
found coma ;  occasionally  convulsions  of  an  extremely 
violent  character  occur,  in  which  the  patient  may  die  with- 
out becoming  comatose  ;  when  this  happens  the  kidneys 
are  usually  found  diseased  as  well. 

In  both  forms  the  quantity  of  luine  is  considerably 
diminished  at  the  onset  of  the  attack,  in  the  latter 
it  may  bo  entirely  suppressed.  In  one  case  I  saw, 
no  orine  was  passed  from  the  onset  of  the  symptoms 
till  death,  a  period  of  fifteen  hours,  when  an  ounce  or 
two  was  found  in  the  bladder  ;  whilst  the  excretion  t)io 
previous  day  had  amounted  to  120  otmccs.  In  this  case 
the  odour  of  acetone  which  had  been  noticeable  in  the 
breath  and  m-ine  for  some  timo  previously,  disappeared 
during  the  two  last  days. 

Such  are  the  modes  by  which  diabetes  proves  fatal. 
The  first  is  undoubtedly  the  natural  termination,  the 
others  are  rather  accidents  by  the  way.  Death  by 
exhaustion  more  usually  results  in  those  cases  which 
have  run  a  uniform  course ;  the  syncopal  form  generally 
occurs  in  those  cases  iu  which  emaciation  is  a  marked 
feature  from  the  commencement;  whilst  diabetic  coma  is 
a  characteristic  termination  of  acute  coses  of  diabetes,  or 
of  cases  previously  existing  in  a  mild  form  tliat  have 
suddenly  become  acute.  According  to  Dr.  Frederick 
Taylor  {Patfu  Soc,  Trans,^  1868)  the  deaths  from  coma 
are  folly  one-third  more  numerous  than  deaths  through 
pneumonia  and  phthisis,  and  mostly  occur  in  young  pti- 
sons.  Dr.  Saundby  (u/i.  ct'r.),  who  has  recently  ably 
reviewed  the  whole  of  our  knowledge  concerning  diabetic 
coma,  has  pointed  out,  that  not  only  is  acetono  frequently 
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found  iu  the  nriues  of  patients  who  are  not  diabetic,  a 

fact  wliich  Windle  and  others  had  pre^'iously  determined ; 
hut  also  relates  a  case  of  a  female  patient,  who  died  with 
ftyniptomaof  "acctouEemia,"  death  taking  place  after  aeon* 
vulsion  of  urtemlc  character,  but  whose  urine  was  not  sac- 
charine, and  whose  kidneys  were  extensively  disorganised. 
With  regard  to  the  couditious  which  tend  to  induce  this 
peculiar  comatose  condition  in  diabetes,  fatigue,  mental 
emotion,  or  some  inter-current  illness  often  of  a  trivial 
nature,  are  usually  the  chief  exciting  causes.  GonstipaLiou 
seems  especially  to  predispose  to  the  condition.  Iu  one  of 
my  cases,  it  followed  closely  after  the  administration  of  a 
dose  of  castor  oil,  given  for  the  rehef  of  obstinately  con- 
fined bowels;  in  another  constipation  throughout  had 
been  a  prominent  symptom.  A  high  degree  of  acidity  of 
the  urine  is  oftea  noticed  prior  to  the  onset  of  diabetic 
coma.  As  already  stated  death  from  coma  is  more  fre- 
quent among  young  persons  than  those  of  more  advanced 
years,  and  according  to  my  experience  occurs  more  fre- 
quently in  the  irregular  and  anomalous  forms  of  diabetes, 
than  in  cases  that  have  ruu  a  regular,  and  somewhat  a 
protracted,  course. 

To  sum  up,  therefore,  the  present  state  of  our  knowledge, 
concerning  "  acetouajmia  *'  or  "  Kiissmaul's  coma,"  we 
may  say : — 

1.  That  acetouG,  or  on  acid  body  yielding  acetone,  is 
frequently  present  in  diabetic  urine,  though  also 
noticed  in  some  other  conditions. 

2.  That  acetone,  etc.,  may  be  present  in  the  urine  of 
diabetes  without  coma  necessarily  ensuing,  and  may 
be  absent  from  the  urine  when  that  event  occurs. 
More  commonly,  however,  it  is  noticed  to  be  more 
abundant  jnst  before  the  onset,  and  to  decline,  or 
altogether  disappear,  when  the  comatose  symptomB 
develop. 
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3.  The  nrine,  often,  for  some  time  immediately  preced- 
ing au  attack  may  become  extremely  acid ;  and  in 
8ome  cases  when  the  comatose  symptoms  set  iu,  the 
quantity  of  urine  fiecrcked  may  be  considerably 
diminished,  and  the  amount  of  sugar  in  it  consider- 
ably reduced, 

4.  The  symptoms  of  •' acctonirraia  "  or  Kiissmaul's 
coma  are  very  similar  to  those  produced  in  animals, 
when  attempts  are  made  to  reduce  the  alkalc&cenoe 
of  the  bloodf  by  tho  injection  of  acids. 

5.  A  toxic  condition  resembling  "acetonemia,"  but 
accompanied  with  conyulsions,  and  somevrhat  par- 
taking of  the  character  of  urremia  has  been  noticed, 
when  both  kidneys  are  extensively  diseased, 

158.  Pathology. — Of  the  numerous  explanations  that 
have  been  offered  to  account  for  tho  abnormal  presence  of 
sugar  in  urine,  tlie  two  most  important  are  those  of  Claude 
Bernard  and  Dr,  Pavy ;  the  others,  being:  more  or  less  modifi- 
cations or  refinements  of  these  views.  Thus  Claude  Bernard 
has  taught  that  whilst  in  health,  the  hepatic  glycogcji  is 
converted  into  sugar*  which  passes  into  the  circulation,  and 
is  consumed  either  in  the  lungs,  or  utilized  in  the  nutri- 
tion of  the  tissues;  in  diabetes,  owing  to  au  increased  pro- 
duction of  glycogen,  more  sugar  in  formed  than  can  be 
destroyed  in  tho  organism,  and  the  overplus  is  dischai-ged 
m'ith  the  urine.  Or  else  without  any  increased  activity  of 
the  glycogenic  function,  the  normal  amount  of  sugar  is 
not  consumed  in  the  organism,  and  is  consequently  ex- 
creted. Dr.  Pavy,  on  the  contrary,  considers  that  in  the 
normal  condition,  little  or  no  sugar  passes  from  the  liver 
into  the  circulation,  and  that  instead  of  being  a  sugar 
forming  organ,  the  liver  is  b  sugar  assimilating  organ, 
and  it  is  only  when  this  function  of  assimilating  sugar 
(converting  it  into  fat  most  probably)  is  interrupted,  that 
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sugar  appears  in  the  urine.  I  believe  Dr.  Pavy's  explana- 
tion to  be  the  one  nearest  the  truth.  The  strongest 
objection  that  has  been  raised  against  it  is,  that  if  sugar 
be  injected  continuously  into  tlie  blood,  in  small  quantities 
BO  that  the  percentage  present  does  not  much  exceed  0-2,  ^| 
the  urine  does  not  become  saccharine.  But  in  answer  to  ^1 
this  objection  I  think  it  sufficient  to  observe,  that  if  tlie 
experiment  is  performed  in  a  healthy  animal,  the  condi- 
tions are  not  the  same  as  those  that  are  claimed  to  exist 
in  diabetes,  in  which  the  power  of  assimilating  sugar  is 
lost.  For  we  must  not  suppose  that  the  power  of  assimi- 
lating sugar  is  Hmited  to  the  hepatic  cells,  since  undoubt- 
edly all  tissues  -whosQ  cells  contain  glycogen  (and  this 
is  especially  the  case  with  muscular  tissue)  would  possess 
the  same  power.  Therefore,  if  sugar  pass  into  the  circu- 
lation of  a  healthy  animal,  it  would  be  assimilated  by  the 
tissues  and  liver.  That  this  is  so»  may  fairly  be  assumed 
by  the  fact  that  a  small  (quantity  of  sugar  passes  daily 
from  the  intestines,  by  the  lacteala  and  thoracic  duct, 
directly  into  the  circulation  without  first  having  gone 
round  by  the  liver,  as  this  sugar  docs  not  appear  in  the 
urine,  we  may  reasonably  infer  tbat  it  is  assimilated  by 
the  organism.  Another  objection  raised  by  the  opponents 
of  Dr.  Pavy's  theory  is,  that  the  amount  of  sugar  found  in 
the  hepatic  vein,  is  greater  than  in  other  vessels  of  the 
body,  and  they  have  argued  irom  this  that  sugar  is 
normally  formed  by  the  liver,  and  passes  into  the  oircn- 
lation,  but  Dr.  Pavy  (op,  cit,)  has,  I  think,  conclusively 
answered  this  objection,  by  showing  that  the  original 
experiments  on  which  the  objection  is  founded  were 
faulty,  and  that  when  the  experiment  is  performed  with 
care,  the  blood  of  the  hepatic  vein  is  not  sensibly  richer 
than  that  of  the  other  vessels  of  the  body.  These  objec- 
tions being  disposed  of,  I  think  we  may  assume  that  the 
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primary  cause  of  saccUarme  diabetes  Im  in  the  diaturbanee 
of  tJie  ijlycotjenia  function,  by  which  the  »ufjar  assimilatinff 
powers  of  tlu  Uver^  and  probably  aho  of  all  glycogen- yitlding 
tiuuea,  are  interrupted^  and  that  stigar,  instead  of  being 
uiiUifd  by  tfu  organi^n,  in  passed  out  of  the  body  by  the 
kidneys. 

The  uext  question  that  arises  is,  what  cauBes  this  in- 
terruption of  the  glycogenic  function  ?  Most  authorities 
are  agreed  that  it  depends  upon  some  alteration  of 
the  circulation  in  the  liver  brought  about  through  the 
inllnenco  of  the  nervous  syatnin.  The  divergence  of 
opinion  is  whether  this  alteration  consists  in  an  active 
or  passive  congestion ;  whilst  Dr.  Pavy  (pp.  cit,)  be- 
hoves that  mere  congestion  of  the  liver  is  not  an  effi- 
cient cause,  and  that  there  must  also  be  an  afilux  of 
blood  not  properly  venous.  Dr.  Pavy  has  brought  for- 
ward many  facts  to  show  that  venous  blood  is  favourable, 
And  oxygenated  blood  is  unfavourable,  for  the  accumula- 
tion of  glycogen,  and  since  there  is  no  organ  in  the  body 
supplied  with  venous  blood  to  such  an  extent  as  the  hver, 
nowhere  does  glycogen  exist  to  a  like  extent.      Now  in 

Kabetes,  Dr.  Pavy  maintains,  the  blood  is  imperfectly 
mons  owing  to  the  dilatation  of  the  arteries  of  the  chyio- 
tietic  viscera  brought  about  by  vaso-motor  paralysis; 
at  as  in  the  well-known  experiment  on  the  rabbit's  ear, 
when  section  of  the  sympathetic  shows  such  a  modification 
in  the  circulation,  that  the  blood  when  it  reaches  the 
veins  has  still  an  arterial  character.  The  bright  red  ap- 
pearance of  the  tongue  so  often  noticed  in  diabetes,  also 
raggcsts  that  the  blood  ia  flowing  through  the  organ, 
without  being  properly  deprived  of  its  arterial  character. 

Dr.  Pavy  {Path.  Soc.  Trann.^  1893)  has  also  recently 
adduced  another  interesting  fact,  to  prove  that  diabetes 
is  caused  by  the  afflux  of  blood  not  properly  venous.     Ho 
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Las  shown  that  while  all  the  ferments  of  the  hody  can 
only  hring  starch  into  the  condition  of  maltose,  or  a  dextrin 
of  low  cnpric  oxide  reducing  power,  yet  the  principle 
found  in  diabetic  urine  is  rjUtcose.  Now  under  ordinary 
oircumBtanccs  when  the  blood  of  the  portal  vein  was 
thoroughly  venous  it  contained  maltose  and  dextrin, 
which  were  in  turn  converted  into  glycogen,  which  accu- 
mulated and  was  assimilated  in  the  liver  ;  bat  when  the 
blood  was  experimentally  rendered  imperfectly  venous 
glucose,  and  not  maltose,  was  the  result.  Accordingly 
Dr.  Pavy  thinks  that  the  interruption  of  the  glycogenic 
function  is  induced  by  a  ra&O'Vwtor  jmrahjnis  which  cautm 
(iiiatation  of  the  arterifs  of  the  ehylo-jm^ic  viscera ^  hy  which 
WMflfM  the  Jivcr  U  supplied  with  hlootl  imperfectUj  venous. 

This  brings  us  to  the  nature  of  the  nervous  lesion  in 
diabetes.  Owing  to  the  fact,  first  pointed  out  by  Claude 
Bernard,  that  puncture  of  the  medulla  oblongata  at  the 
diabetic  centre,**  was  followed  by  discharge  of  saccharine 
urine,  pathologists  have  sought  for  lesions  in  that  neigh- 
bourhood to  explain  the  phenomena  of  diabetes.  Dr. 
Dickinson  has  been  foremost  in  this  field  of  investigation 
and  has  described  and  exliibited  microscopical  specimens 
showing  chiefly  the  following  morbid  changes  in  the  brain 
in  diabetes,  viz.,  dilatation  of  tlie  blood  vessels,  extravasa- 
tion of  blood  in  small  amount,  enlargement  of  perivas- 
cular spaces,  and  alterations  in  the  perivascular  sheaths 
and  nervous  matter  bounding  the  cavities.  It  was  upon 
tlie  nature  of  these  lesions  that  the  Debate  in  1682  at  the 
Pathological  Society,  "  On  the  Morbid  Anatomy  of  Dia- 
betes," chiefly  turned;   when  the  Committee,  appointed  to 

*  I'liis,  according  to  Cckbard,  in  the  rabbit,  is  4  or  5  mm.  above 
t)ie  point  of  the  calamus  ^criplorius  for  tlie  lower  limit,  and  I  or  2 
imii.  below  tlie  corpora  fjuadrigcmina  for  the  higlicr  (Foster'* 
Phiftioiay^). 
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re&tigate  the  changes  exhibited  by  Bpecimens  of  the 
liervons  centres  in  cases  of  diabetes,  submittcil  by  vari- 
oas  exhibitors,  reported  that  they  failed  to  ^d  in  the 
specimens  *'  any  changes  which  could  be  regarded  as  ex- 
clusively or  constantly  associated  with  diabetes."  The 
same  may  be  said  with  regard  to  gross  lesions,  such  as 
intra-crauial  growths,  aneurisms,  etc.,  involving  the  uer* 
vous  centres.  It  has  also  been  suggested  that  it  is  not 
necessary  for  the  vaso*  motor  centre  itself  to  be  the  seat 
of  lesion  ;  since  the  vaso-motor  nerves  may  bo  morbidly 
aSectod  at  some  point  between  the  centre  and  iho  liver, 
or  there  may  be  reflex  irritation  like  the  glycosuria  in- 
duced by  acting  on  the  sciatic  nerve,  or  by  irritation  of 
Uie  liver-tissue  itself.  Experimentally  it  has  been  shown, 
that  glycosuria  can  bo  induced  by  acting  through  the 
vaeo-motor  sympathetic  system  ;  whilst  specimens  bhow- 
ing  changes,  usually  of  a  chronic  inllammatory  nature, 
affecting  the  sympathetic  ganglia,  in  diabetes,  have  been 
frequently  brought  forward.  The  best  description  of  these 
changes  will  be  found  in  the  Paihohyical  Soculys  Tramac- 
Hotu  for  the  current  year,  in  a  paper  read  December  16th, 
1884,  by  Dr.  Hales  White,  describing  the  microscopical 
examination  of  the  eympathetic  in  diabetes.  These 
changes,  however,  are  certainly  not  constant,  nor  excla- 
sivoly  met  with  in  diabetes. 

Oar  present  knowledge,  therefore,  with  regard  to  ilie 
action  of  the  nervous  system  in  diabetes  amounts  to 
ibis.  That  whilst  no  constant  or  exclusive  pathological 
changes  of  the  nervous  system  are  found  post-mortem 
in  diabetes,  yet  everything  points  to  a  disturbance  act- 
ing through  the  vaso-motor  nervous  system.  This  may 
originate  in  the  vaso-motor  centre  itself,  or  it  may  be  in- 
duced in  a  reflex  manner,  or  through  the  syuipathetio 
vaso-motor  nerves.     Nor  need  the  disturbance  necessarily 
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ariBO  from  a  dcmonBtrablo  lesion,  eince  in  many  oases 
probable  that  the  circulation  of  blood  charged  with  some 
morbid  agent  may  cause  the  disturbance,  either  by  irri- 
tating tho  vaso-motor  bystem  at  the  centre,  or  at  their 
peripheral  terminations  on  the  hepatic  vessels. 

The  blood  in  diabetes  often  contains  asmuch  as  0'5  per  cent, 
of  sugar.  In  most  cases  there  is  a  demonstrable  increase 
in  the  amount  of  fatty  matter  present,  "whilst  in  some  coses 
the  increase  is  so  great  as  to  give  tho  blood  a  lactescent 
appearance  (lipatnia) ;  it  is  in  these  cases  that  tho  fat 
emboli  originally  discovered  by  Hamilton  and  Saunders 
(Eiiirh  MfiL  Jour,,  July,  1S79)  in  the  vessels  of  the  lungs 
and  brain  are  found.  Professor  Gamgee  (op.  cil.,  p.  17*2) 
has  given  an  analysis  of  tho  blood  in  this  lactescent  con* 
dition,  ivhich  shows  that  tho  total  fatty  matters  were 
18-55  per  1000,  of  which  9'86  parts  wore  neutral  fata, 
1*55  lecithin,  and  2*14  cholesterin.  The  nature  of  this 
fatty  increase  is  not  well  understood,  many  have  thought 
it  was  due  to  adinixturo  of  acetone  with  the  blood,  but 
shaking  up  blood  with  acetone  will  not  give  the  appear- 
ance ;  moreover,  it  is  doubtful  whether  acetone  exists 
at  all  as  acetone  in  the  blood,  but  is  derived  from  a 
fatty  acid.  Tho  fat  emboli,  moreover,  are  probably 
not  formed  during  life,  but  are  caused  by  the  coale- 
scence of  tho  fatty  matters  in  the  blood  after  death 
have  advanced  tho  explanation  {Path.  Soc.  Tram,,  1888) 
that  tlie  increase  of  fatty  matter  so  often  observed  in 
diabetes,  not  only  in  the  blood,  but  in  the  muscles,  thft< 
liver  cells,  and  renal  epitheUum,  is  aUied  to  similar 
changes  produced  by  phosphorus  poisoning,  or  poisonujg 
by  the  injection  of  mineral  acids,  bile  acids,  or  oxalic  and 
tartaric  acids,  into  the  blood  of  animals,  both  as  regards 
the  clinical  symptoms  as  well  as  the  pathological  changes, 
ajid  that  the  condition  in  diabetes  is  not  brought  about  by 
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e  presence  of  acetone,  but  by  aceto-acetic  acid,  from 
T^liicli   the  acetone  in  uriue  is   probably   derived.      The 

iecovery  by  Slinkowski  {op,  cit.)  of  pgeudo-   or   /S-oxy- 
butyric  acid  wliich  is  capable  of  breaking  up  into  aceto- 
acetic  acid  iu  the  uriue  of  diabetic  patieut^i  Htrcugiliens 
s  view ;   whilst  Henry  {op.  cit.)  has  shown,  by  injecting 

ids  into  the  blood  of  herbivorous  animals,  that  my  state- 

t,  made  at  the  debate  at  the  Pathological  Society  in 

1882,  with  regard  to  the  fiimilarity  of  the  symptoms  of 

acute  diabetic  coma  and  that  of  acid  poisoning,  was  quite 

correct.     It  has  been  urged,  however,  against  this  view, 

well  as  that  of  ProfesKor  Hamilton's,  who  believes  that 

e  symptoms  of  diabetic  coma  are  occasioned  by  the  fat 
emboli,  that  many  cases  of  diabetic  coma  occur  in  which 
no  iucrcuse  of  fat  in  the  blood  taliee  place,  nor  any  fat 
boli  can  be  discovered.  But  this  objection  is  fairly  met 
pointing  out  tliat  there  are  at  least  two  forms  of 
sudden  death  iu  diabetes,  both  spoken  of  as  by  coma :  but 
one,  and  that  which  in  my  experience  is  the  most  fre- 
quent, is  rather  due  to  collapse  from  cardiac  syncope  than 
to  a  toxic  condition  brought  about  by  changes  iu  the 
blood ;    and  in  this  form  neither  an  increase  of  fat  iu  the 

ood  nor  fat  emboli  would  probably  be  observed.  More- 
Over,  if  the  toxic  condition  of  the  blood  is  the  cause  of  the 
coma  and  of  the  fatty  changes,  it  may  happen   in  some 

ses  when  the  development  or  accumulation  of  the  toxic 

;ent  occurs  suddenly,  and  the  poison  is  present  in  large 
quantity,  that  death  may  occur  before  the  fatty  changes 
have  time  to  develop. 

With  regard  to  the  changes  h)  the  other  organs,  the 
liver  has  been  described  by  the  older  writers  as  somewhat 
enlarged,  dark  coloured,  and  of  tough  consistence.  Dr. 
JDickiusou  has  described  overgrowtli  and  crowding  of  the 
cpitheUum  as  often  seen,  aloug  with  frequent  evidence  of 
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hyperemia.    lu  the  mnjority  of  cases,  however,  no  spec 
changes  can  be  observed,  and  the  liver  instead  of  beiu 
enlarged  and  tough,  may  be  small  and  soft;    in  some  rare 
cases,  as  in  the  one  described  by  Professor  Gamgee  in  his 
•work  on  Animal  Chemistry,  the  liver  cells  had  undergone 
changes  analogous  to  those  of  acute  yellow  atrophy 

The  pancreas  has  been  so  frequently  found  in  a  morbi 
state  in  diabetes,  that  some  relationship  has  been  suppo 
to  exist  between  derangements  of  tliat  organ  and  the  ( 
order;  but  disease  of  the  pancreas  is  not  a  constant  pheno- 
menon ,  and  is  also  often  found  to  exist  without  diabetes.  The 
changes  that  have  been  observed,  are  fibrosis  with  atrophy 
of  tlie  glandular  parenchyma  ;  cancer ;  atrophy  following 
occluKion  by  concretions ;  fatty  changes,  an  interesting 
account  of  a  case  of  which  is  given  by  Dr.  Frederick 
Taylor  {Path.  Soc,  Trans.,  1893)  in  which  the  pancreas 
seemed  reduced  to  a  mere  lump  of  fat. 

The  Itifi/fs.—  The  most  frcqucii t  morbi d  couditionsobserved 
are  pneumonic  and  phthisical.  According  to  Dr.  Stephen 
Mackenzie  (Path.  Soc.  Trans,,  1883)  the  process  appears  to 
begin  as  a  (in  a  sense)  croupous  pneumonia,  with  some 
thickonint*  of  the  alveolar  walls  ;  tlic  exuded  and  proli- 
ferated contents  of  the  air  vesicles  and  the  alveolar  walls 
then  undergo  a  necrotic  process,  the  vessels  become  ob- 
iitorated,  aud  the  necrosed  part  crumbles  away.  The 
'*  obliterative  arteritis"  of  Friodliinder  can  be  well  seen  in 
many  of  the  alveolar  blood  vessels.  The  occurrence  of 
giant  ctilln  is  rare.  Tubercular  phthisis  is,  however,  n 
at  all  common  in  diabetes. 

In  the  hearty  the  microscopic  changes  usually  resemble 
those  met  with  in  persona  dying  from  chronic  disease, 
though  in  some  instances,  in  cases  in  which  the  death  was 
sudden »  fatty  degeneration  and  accumulatiou  hod  occurred 
in  the  muscular  tissue. 
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The  kidneys  are  generally  enlarged  and  hyperfiemic,  nnd 
the  epitheUum  somewhat  granular.      In  the  majority  of 
cases  the  peculiar  "  dropsical  degeneration  '*  of  tho  epi- 
elium    first  mentioned   by   Cantani   can  be   observed. 
his  change   which  is   confined  to  the  collecting  tubes, 
naista  in  a  vesicular  condition  of  the  cells  which  he- 
me swollen  and  translucent,  and  look  as  if  they  had 
en  washed  out,  only  tho  framework  being  left ;  a  good 
representation   of  this   condition  is  given  by  Mackenzie 
in  plate  xxiv.,  Path.  Soc,   Trans. ^  1883.      Frerichs  {Zeit, 
ur    KUnische    Medicin,,    Bd.    vi.,    1883)    by    hardening 
tions    in   absolute   alcohol,    and   then    keepiug    them 
for  a  short  time  in  a  dilute  solution  of  potassium  iodide 
and  iodine,  has  been  able  to  demonstrate  by  means  of  the 
dark   mahogany  Btaiu,  the  presence  of  glycogen  in  the 
nal  epithelium  ;  this  aeema  most  abundant  in  Henle's 
ops,  and  to  be  present  in  mild  as  well  as  in  severe  cases 
of  diabetes, 

159.  Treatment. — The  treatment  of  diabetes  is  almost 
a  matter  of  restricted  diet,  tho  principle  question  in  any 
given  case  being  whether  the  withdrawal  of  starchy  or 
saccharine  food  Rhouldbe  absolute  or  partial.  For  twenty- 
four  hours  after  sugar  has  been  first  detected  in  the 
urine  the  patient  should  be  allowed  to  continue  hlB  usual 
diet,  whilst  the  whole  of  the  urine  passed  during  that 
period  should  bo  collected,  carefully  measured,  and  the 
amount  of  sugar  and  urea  excreted  exactly  determined, 
he  patient  should  then  be  placed  upon  a  diet  from  which 
ery  article  containing  tho  shghtest  trace  of  starch  or 
sugar  must  be  rigidly  excluded  (see  Appendix  IL),  After 
ft  fortnight  of  this  diet  tho  urine  must  be  ngain  collected 
d  Uie  amount  of  sugar  and  urea  determined.  In  mild 
cases  it  will  usually  be  found  that  the  sugar  has  cither 
disappeared  or  at  all  events  is  greatly  reduced  in  quantity. 
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In  more  severe  cases  tlie  reduction  thoagh  marlied  will  i 
bo  60  considerable.  Supposing  the  sugar  to  Lave  alto- 
gothor  disappeared,  then  no  other  treatment  will  be 
required,  but  a  continuance  of  the  diet  for  at  least  two 
months,  after  which  time  if  the  urine  continues  free  from 
sugar  a  very  gradual  return  to  the  ordinary  diet  may  be 
attempted.  If,  liowover,  the  sugar  does  not  entirely  dis- 
appear from  the  urine  under  dietetic  restriction,  then 
recourse  must  be  had  to  opium.  This  drug  has  long  been 
employed  in  the  trcntmcut  of  diabetes.  It  is  generally 
BU]>posed  that  Dr,  Pelham  Warren  first  recommended  it 
for  the  treatment  of  diabetes,  but  to  Paracelsus  (1527) 
undoubtedly  belongs  tlio  credit,  for  he  gives  the  following 
prescription  for  the  treatment  of  the  disease :  '*  R  de  liquori- 
bus  papaveris  J  ss,  lohi  3  ji  camphor©  S  j,  rosarum  planta- 
ginia  eolatii  3i8s;  rcdnc  in  formamliqnidam."  Under  its 
administration  the  amount  of  sugar  is  sensibly  diminished, 
and  in  mild  cases  the  excretion  maybe  altogether  arrested, 
even  tlaough  saccharine  articles  ai'C  taken.  Diabetic 
patients  are  exceedingly  tolerant  of  the  drug,  and  lai'ge 
quantities  can  be  taken  by  them  without  inducing  any  of 
the  unpleasant  symptoms  usually  attendant  on  its  ad- 
ministration, nor  do  they  seem  to  acquire  a  craving  for  the 
drug,  60  noticeable  when  employed  for  the  reLef  of  other 
diseases.  Under  its  influence  the  urinary  excretion  is 
considerably  diminished,  the  appetite  and  thirst  restrained, 
the  neuralgic  pains  disappear,  and  the  patient  gains  in 
weight  and  strength.  Objections  have  been  raised  to  its 
use,  that  it  enhances  the  tendency  to  diabetic  coma,  but  a 
reference  to  published  cases  does  not  bear  this  out,  and 
my  own  experience  is  contrary  to  it;  since  in  the  instances 
of  diabetic  coma  I  have  seen,  ia  the  majority  opium  bad 
never  been  administered,  as  they  were  cases  of  disease 
running  a  mild  course,  not  requiring  opium  treatment,  bat 
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■which  had  suddenly  become  aggravated.  The  opium  treat- 
ment of  diabetes  is  chiefly  called  for,  when,  after  a  fair  trial 
of  restricted  diet,  sugar  still  continues  to  be  excreted  in  the 
urine.  In  these  cases  the  opium  Hhould  be  given  in  gradu- 
ally increasing  doses  till  the  sugar  entirely  diaappears,  or 
till  in  spite  of  an  increased  quantity  of  opium  being  given, 
no  farther  reduction  in  the  amount  of  sugar  excreted 
takes  pkce;  before  this  is  effected,  however,  very  con- 
siderable quantities  of  the  drug  have  often  to  be  employed. 
Thus,  I  have  a  patient  at  present  imder  my  care  who  for 
the  past  two  years  has  taken  every  night  a  quantity  of 
opium  equivalent  to  half  an  ounce  of  liquor  opii  sedativus. 
Except  in  controlling  the  disease  this  quantity  of  opium 
seems  to  have  no  effect  on  his  general  health,  his  weight 
and  fitrengtli  are  well  maintained,  he  conducts  his  business 
with  energy  and  vigour,  ho  digests  his  food  well,  which  is 
restricted,  except  us  regards  a  daily  allowance  of  four 
ounces  of  bread.  By  means  of  tliis  dose  of  opium  the 
amount  of  sugar  in  his  urine  is  reduced  to  a  mere  trace, 
but  whenever  an  attempt  is  made  to  reduce  the  quantity 
of  opium,  then  the  sugar  is  at  onco  increased,  and  that  too 
out  of  all  proportion  to  the  reduction  made.  It  is  in- 
teresting to  record  that  though  he  has  taken  this  quantity 
of  opium  for  two  years,  ho  has  not  had  further  to  increase 
the  amount. 

Opium  may  also  be  used  in  diabetes,  either  when, 
in  a  mild  form  after  the  continuous  employment  of  re- 
Btricted  diet  the  sugar  has  disappeared,  an  experimen- 
tal return  is  made  to  ordinary  food ;  or  in  cases  when 
owing  to  the  state  of  the  patient's  general  health,  or  his 
disgust  at  a  diet  almost  entirely  animal,  it  is  impossible 
to  enforce  absolute  restriction  as  regards  starchy  and  sac- 
charine articles  of  food,  and  a  relaxation  must  be  permit- 
^^llen  the  administration  of  opium  ia  determined  on, 
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questious  arise  as  regards  the  quantity  and  the  frequency 
of  administration.  Some  give  opium  iu  Email  and  often 
repeated  doses.  I  prefer,  however,  the  adiiiinifitration  of 
one  large  and  sufficient  dose  taken  at  bedtime.  As  regards 
the  amount  of  the  dose  the  requirement  varies  with  the 
individual,  and  experience  has  taught  me  that  each  diabe- 
tic has  his  own  capacity  for  opium  which  we  have  to  find 
out.  We  should  therefore  begin  with  a  moderate  dose, 
say  a  grain,  and  increase  tliia  till  a  point  is  rcuched  at 
which  the  sugar  either  disappears*  or  is  no  longer  reduced 
by  increasing  the  quantity  of  the  drug  ;  when  this  point  is 
reached  I  have  often  found  that  no  further  incrcaso  is 
required  for  a  long  time.  Various  preparations  of  opium 
have  been  recommended  instead  of  the  crude  drug,  or  its 
tincture.  Of  tliese,  codda,  introduced  by  Dr.  Pavy  is  the 
chief;  but  the  solution  of  In-ninouate  of  worphiu  (Squire), 
and  nepenthe  (Ferris  and  Co.),  are  also  very  efficient. 
These  preparations  are  said  to  Imve  the  advantage  of  not 
disordering  digestion,  nor  causing  headache  or  constipa- 
tion, like  tlie  preparations  of  crude  opium. 

When  it  is  determined  to  allow  a  shght  relaxation  in 
the  matter  of  diet,  we  have  to  consider  what  article  we 
shall  commence  with.  And  undoubtedly  bread  is  what 
diabetics  most  crave  for,  besides  which  bread  is  not  wliolly 
farinaceous.  To  begin  with  I  usually  allow  2  oz.  of 
bread  for  breakfast,  and  another  2  oz.  with  the  last  meal 
of  the  day,  ao  that  twelve  full  hours  intervene  between 
each  introduction  of  starchy  food.  Witli  regard  to  bread 
a  medical  friend  who  suffers  from  diabetes,  tells  mo  that 
whereas  a  small  quantity  of  stale  bread  always  renders 
his  urine  saccharine,  the  same  quantity  of  new  brea<l  does 
not ;  he  explains  this  by  sa}*ing  that  stale  bread  being 
more  easy  of  digestion,  the  starch  is  more  quickly  con- 
verted into  sugar,  and  reaches  the  liver  more  rapidly, 
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rhereos  new  bread  is  not  ho  quickly  acted  on,  and  tLe 
'sngar  is  presented  more  slowly,  so  that  the  glycogenic 
function  is  not  stinaulated  to  the  same  degree.  The  hard 
chippy  fragments  of  dry  toa&t  seem  to  act  in  the  eamc 
■way.  The  relaxation  of  diet,  however,  must  he  carefully 
watched,  since  in  some  cases  the  most  trivial  transgres- 
sion will  bring  hack  the  disoaBO  Lu  full  force.  Kollo  says, 
he  has  known  "  half  a  biscuit,  such  as  are  sold  three  for 
a  penny,"  to  bring  back  the  disease  in  full  force,  though 
previously  sugar  had  been  eoraetime  absent  from  the  urine. 
Of  all  articles  of  food  potatoes  are  the  most  injurious,  not 
only  from  their  containing  more  starch,  but  from  its  being 
cooked,  and  is  therefore  in  an  easily  assimilable  form  ; 
for  this  reason,  tliey  should  never  under  any  circumstances 
be  permitted  to  cither  diabetic  or  glycosuric  patients.  Some 
diabetics  are  more  tolerant  than  others  of  saccharine 
food,  especially  of  fruit  sugars.  An  eminent  chemist 
who  has  snfltered  for  some  years  from  diabetes  has  ob- 
served, that  he  may  take  in  moderation,  jam,  marmalade, 
or  any  of  the  red  fruits,  without  greatly  iucrenKing  the 
sugar  in  his  urine,  but  the  slightest  particle  of  starch 
taken  at  once  aggravates  the  tendency.  With  regard  to 
the  insistance  of  a  continuance  of  a  restricted  diet  in  those 
cases,  in  which  aftor  all  starchy  and  sftccharino  food  has 
been  cut  off.  sugar  still  appears  in  considerable  quantities 
in  the  urine,  I  have  found  that  after  no  further  reduction 
is  possible,  it  is  advisable  in  order  to  maintain  the  patient's 
general  health  to  permit  a  relaxation,  such  as  a  small 
quantity  of  bread,  and  the  use  of  such  vegetables  that  con- 
tain only  but  Uttlo  sugar  or  starch  (those  are  marked  with 
an  asterisk  in  the  diet  list  in  the  appendix),  always  how- 
terer,  excluding  potatoes.  When  this  relaxation  is  made 
it  is  necessary,  however,  generally  to  administer  opium 
in  some  form,  or  increase  the  dose  if  it  has  already  been 
given. 
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There  is  only  one  condition  under  which  saccharine 
mine  is  passed,  which  is  not  benefitted  by  an  animal  diet, 
and  that  is  the  so-called  •*  gonty  glycosuria.*'  Patients 
suffering  from  this  condition  are  usually  corpulent  and 
plethoric,  have  a  tendency  to  piles,  and  to  uric  acid  gravel, 
and  although  their  urine  is  saccharine  they  rarely  show 
any  of  the  ordinary  sjinptoms  of  diabetes.  These  are  the 
cases,  and  they  are  tolerably  numerous,  in  which  the  skim 
milk  diet  usuaUy  agrees  eo  well,  not  because  tliore  is  any 
special  merit  in  skim  milk,  which  contains  at  least  8*5  per 
cent,  of  sugar,  but  simply  because  whilst  on  it,  habits  of 
gross  feeding  are  chocked,  and  the  patients  are  kept  in  a 
state  of  semi- starvation.  Even  in  cases  of  diabetes,  in 
which  meat  forms  the  chief  staple  of  diet,  the  amount 
should  be  restricted  within  moderate  limits.  Diabetics 
too  often  think  that  as  they  are  restricted  in  oilier  articles 
of  food,  they  are  bound  to  make  up  the  deficiency  by  eat* 
ing  enormous  quantities  of  animal  food  (see  also  Ap* 
pcndix  II.). 

Ought  diabetic  cases  to  be  allowed  alcohol ;  the  answer 
to  this  question  must  be  that  it  depends  upon  the  indivi- 
dual case.  Some  diabetics  are  singularly  tolerant  of 
alcohol,  and  it  seems  to  have  little  or  no  influence  in  UkQ 
excretion  of  sugar ;  others  again  complain  that  it  increases 
the  diuresis,  adds  to  their  thirst  and  makes  them  feel 
generally  uncomfortable.  If  permitted  it  should  be  in  as 
a  dilute  a  form  as  possible,  and  only  taken  with  meals,  for 
this  purpose  the  light  Bavarian  or  Vienna  beers  now  so 
popular,  briit  champagne,  dry  sherry,  or  a  little  whisky 
and  water  may  be  permitted.  Burgundy  and  dry  port 
may  be  given  if  there  is  great  debility, 

Kext  to  diet  and  opium,  the  diabetic  patient  will  receive 
tlie  most  benefit  from  the  constant  use  of  the  tcftour  bath^ 
Willis  (op*  etc.)  pointed  this  out  years  ago,  and  quoted 
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seyeral  cases  in  which  undoubted  benefit  resulted.  It  not 
only  relieves  the  diabetic  pains  and  the  weariness,  but 
diminiahes  for  a  time  the  amount  of  sujjor  as  much  as  20, 
80  or  even  50  per  cent.  It  is  strange  that  such  an  effica* 
clous  aid  to  our  treatment  should  have  been  persistently 
overlooked  by  recent  English  writers  on  the  subject.  M. 
Campardon  {Progre^  Medicale,  April,  1884)  also  reports 
favourably  of  air  douches.  In  one  case  after  eighteen 
douches,  tho  sugar  fell  from  77*4  to  SG*G5  grms.,  and  in 
another  from  102  to  68  grma.  The  douche  is  applied  for 
five  or  ten  minutes  over  the  cervical  and  upper  dorsal 
region,  when  it  causes  pallor  of  tho  skiiu  and  a  consider- 
able fall  of  temperature.  When  neither  the  vapour  bath 
nor  air  douche  is  availabie,  then  the  cold  pack  m&y  be 
tried  with  advantage, 

AlkalU's  often  prove  Bervioeable  in  diabetes,  probably 
from  their  oxidizing  influence  and  diminishing  acidity 
in  the  intestinal  oanal.  For  this  purpose,  I  usually 
prescribe  about  twenty  grains  of  bicarbonate  of  soda, 
ten  grains  of  phosphate  of  soda,  five  grains  of  carbo- 
nate of  ammonia,  in  a  draught,  to  bo  taken  two  hours 
after  food.  Their  use  is  specially  indicated  in  **  gouty 
glycosuria." 

Acidji  with  or  without  pepsin  are  useful  in  aiding  diges- 
tion. Dr.  Wilks  (Medical  Times  and  Gazette^  March,  1884) 
recommends  the  use  of  mineral  acids  with  nux  vomica, 
which  ho  thinks  beneficial,  not  merely  by  tlieir  action  on 
digestion,  but  also  from  a  poaiiivo  effect  on  the  glycogenic 
functions.  Half  a  drachm  of  diluted  hydrochloric  acid  in 
half  a  tumbler  of  water,  flavoured  with  tiucture  of  orange- 
peel  taken  immediately  after  a  meal,  often  proves  an  ex- 
cellent digestive. 

With  regard  to  other  remedies  iodoform  has  been  recom- 
mended by   Moleschott   {Wien,  Med.   Wochenschri/t^  Nov. 
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1882)  and  other  physicians,  it  undoubtedly  checks  the  ex- 
cretion of  sugar,  hut  is  inferior  in  its  action  to  opium* 
whilst  owing  to  the  accnmulative  properties  of  the  drug, 
its  administration  should  not  be  ventured  on  ;  not  even  if 
we  follow  Post's  suggestion  {Archives  of  Medicitie^  New  York, 
April,  1884),  and  syatematically  interrupt  tlie  administra- 
tion, since  even  in  small  doses  there  are  cases  in  which  it 
may  produce  uua'mia  uud  fatty  degeneration.  Arsmic,  bro* 
ntith'  of  arxenu'y  phtiSphont3f  the  salicylates,  calcium  gulphidtj 
and  numerous  other  drugs  have  been  recommended  for  the 
treatment  of  diabetes,  and  instances  of  their  beneticial 
action  have  been  recorded,  on  looking  through  the  cases, 
however,  I  have  come  to  the  conclusion  that  the  good 
results  depend  either  on  strict  dietetic  regulation,  having 
been  employed  aa  well,  or  that  the  cases  were  not  ones 
of  true  diabet«8,  but  only  temporary  glycosuria.  Thus 
arsenic  or  the  salicylates  would  bo  found  serviceable  in 
malarial  glycosuria,  and  phosphorus  in  conditions  of  ex- 
haustion and  weakness.  *  | 
The  hygienic  treatment  of  diabetes  is  fulfilled  by  the 
careful  regulation  of  tlie  diet;  by  keeping  the  patient 
warmly  clad,  and  sheltered  from  cold  damp  winds ;  by 
encouraging  moderate  exercise  and  cheerful  employment, 
but  avoiding  all  fatiguu  bodily  or  mental,  and  the  avoid- 
ance of  all  long  railway  journeys;  by  change  of  air,  especi-: 
ally,  to  the  sea-side.  Great  benefit,  especially  in  mild  cases,  j 
is  often  experienced  by  the  use  of  Carlsbad  and  Vichy 
waters,  but  owing  to  the  long  railway  journeys  I  advise 
patients  to  take  these  at  home,  or  else  use  the  mineral 
waters  of  tlie  Hot  Wells  Clifton,  or  Bethesda,  in  England. 
Finally,  with  regard  to  the  so-called  modes  of  cure.  The 
*'  ikim  milk  system  of  diet  is  only  useful  in  cases  of  gon^ 
glyoDBuria,"  in  other  forms  of  saccharine  diabetes  it  does^ 
imdoubtcd  harm.     The  "am/flr*'  treatment  is  altogether 
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ions  aud  Las  been  universally  condemned.  The  rcn- 
n/t  or  ji^paint  cure  can  only  be  obtained  when  the  obser- 
vance of  a  most  rigid  absLcution  of  starch  and  sugar  in 
any  form  is  enforced  as  weU*  The  lactic  acid  treatment 
as  recommended  by  Cantani  lias  been  given  a  fair  trial  by 
numerous  physicituis,  but  the  results  obtained  have  been 
for  &um  sathifactory,  ho  that  It  has  been  practically  abun- 
doned ;  though  in  Borae  cases  of  glycosuria,  dependent 
apparently  on  malassimilation  in  the  intestinal  caual,  it 
has  done  goud. 

With  regard  to  the  treatment  of  diabetic  coma  many 
imggefitions  have  been  made,  but  as  yet  all  means  have 
proved  useless.  Some  temporary  improvement  seems  to 
have  followed  the  injections  of  a  weak  sohition  of  sodium 
phosphate  and  sodium  chloride  into  the  veins  in  a  case 
reported  by  Dr.  Frederick  Taylor,  but  it  has  never  proved 
snccessfiil.  Perhaps  more  encouraging  resnlta  might  be 
obtained  by  combining  venesection  with  intravenous  saline 
injection,  and  I  should  feel  disposed  to  try  a  saline  solu- 
tion composed  of  O'l  per  cent,  of  sodium  oarbonato,  aud 
0*5  per  cent,  of  neutrdl  sodium  phosphate.  W' hen  seen 
at  an  early  stage  before  the  symptoms  are  fully  developed, 
a  vapour  bath  given  in  bed,  and  the  administration  of 
powerful  stimulants  such  as  ether,  ammonia,  musk,  vale- 
rian and  camphor  might  stave  off  the  fatal  attack.  By 
means  of  the  hot  bath,  promptly  administered,  I  believe  I 
rescued  a  patient  from  the  danger  of  a  threatened  attack. 
Wlien  I  saw  her  she  was  drowsy,  her  face  dusky,  her 
breathing  irregnlar,  the  quantity  of  urine  very  much 
diminished,  aud  she  complained  of  severe  abdomiual 
pain.  After  the  bath  she  was  much  reheved,  and  weut 
on  comfortably  again  for  some  weeks  longer.  Wlien, 
however,  deatli  is  threatened  by  syncope,  rather  than  by 
»ma,  neither  venesection,  nor  the  vapour  bath»  can  be  em- 
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ployed,  and  we  mnat  place  onr  roliftnce  entirely  on  stnnu 
lants.     As  both  death  by  coma,  and  death  by  syncope. 
may  come  on  at  any  time  during  tlie  progroBS  of  a  cbsb  of 
diahotcR,  and  as  the  onset  is  nsnally  sodden,  we  must  be 
on  the  watch,  and  also  instruct  oar  patient  to  watoh,  for 
tlireatening  premonitory  symptoms.     Before  the  onset  of 
diabotio  coma,  n  decided  increase  in  the  acidity  of  the 
nrine,  or  a  sudden  and  unaccountable  diminntiou  in  tli< 
amount  of  urine  and  eugar  excreted,  or  increasing  lividitr 
of  the  checks  and  lips,  often  give  timely  notice  of  the  ap- 
proRcliing  danger,  and  give  us  an  opportunity  of  warding 
it  o£f  for  a  time.      For  this  purpose  alkalies  shoulil  be 
freely   administered    with  the  view    of  diminishing  tlifl 
acidity,  or  to  speak  more  correctly  of  restoring  the  ftlla- 
lescence  of  the  blood  to  its  normal  point ;    whilst  the  eli* 
mination  of  any  retained  acid  products,  such  as  oxybntyne 
acid,  aoeto-acetio  acid  and  the  hke,  should  be  promoted  bj 
acting  on  the  skin  with  vapour  baths,  and  the  bowels  Ti^ 
gentle  purgatives,      The  syncopal  form  of  death  in  dia- 
betes is  generally  preceded  by  symptoms  of  great  eibfto*- 
tion  and  debility,  for  some  weeks  emaciation  has  bet-Q 
more  marked  than  previously,  the  muscles  not  only  La^fl 
wasted  rapidly,  but  are  extremely  soft  and  flaccid,  tba 
ansemia  becomes  profound,  whilst  after  any  exertion  slight 
oedema  of  tlio  lower  extremities  occurs.    From  such  a  stttA 
of  prostration  it  may  be  possible  to  rescue  the  patient 
by  cure  and  attention,     Ee  should  be  kept  in  bed,  and  hifl 
diet  carefully  attended  to,  should  his  digestive  powers  fail 
which  is  often  the  case,  and  is  the  cause  of  the  profouad 
exhaustion,  it  will  be  necessary  to  give  peptonized  food 
by  the  bowels  in  addition  to  what  can  be  taken  by  th« 
stomacli.      This   should   bo  given   in  as  concentrated  ft 
form  as  possible,  raw  meat  rubbed  up  with  cream,  egg 
and  brandy  mixture,  essence  of  beef,  jngged  chicken, 
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and  the  digestion  of  this  highly  proteid  diet  assisted 
by  means  of  an  acid  sohitiou  of  pepsin,  taken  after 
each  ingestion  of  food.  Good  brandy  or  Aiy  port  wine, 
mnfit  be  given  according  to  the  tolerance  of  the  patient 
for  alcohol.  Large  doses,  twenty  to  thirty  drops  of  tinc- 
ture of  perchlorido  of  iron,  Bhould  be  given  three  or  four 
times  a  day;  whilst  a  draught  containing  carbonate  of  am- 
monia, muskf  etc.,  should  always  be  on  readiness  in  case  of 
hiB  becoming  faints  or  the  heart's  action  irregular.  Gentle 
massage  will  be  found  useful  in  promoting  the  nutrition 
of  the  muscles,  and  iu  lestoriug  thtfir  lost  tonicity. 


Anubu. 


^  IGO.  Suppression  of  ITrine. — Heidenhain  {Pjfit(jer*s 
Arrhiv^  vol.  ix.,  1874)  has  made  the  interesting  observa- 
tion, that  after  injecting  a  certain  quantity  of  excre- 
tory materia],  and  allowing  such  a  time  to  elapse  as 
he  knew  from  previous  experiments  would  suffice  for 
its  passage  through  the  renal  ej>ithehum  to  be  pretty 
well  completed,  he  found,  if  ho  injected  a  second  quan- 
tity, that  **the  excretion  of  this  second  quantity  was 
most  incomplete  and  imperfect ;  it  seemed  as  if  the 
cells  were  ejshanxted  b\j  iiitir  previous  efforts^  just  as  a 
muscle  which  has  been  severely  tetanized  will  not  re- 
spond to  a  renewed  stimulation,"  That  peculiar  condition 
to  which  Sir  Andrew  Clark  has  given  the  name  "  reunl 
inadequacy"  in  which  the  amount  of  urinary  solids,  and 
often  times  the  quantity  of  urine  itself,  are  considerably 
diminished,  may  probably  originate  from  such  an  ex- 
haasted  condition  of  the  epithelium  ;  since  the  disorder 
chiefly  occurs  iu  those  who  have  indulged  in  the  pleasures 
of  the  table,  whilst  the  most  satisfactory  treatment  of  the 
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coudibion,  as  Sir  Andrew  Clark  has  pointed  ont,  consists 
in  adopting  a  dietary,  chiefly  of  farinaceous  articles 
food.  If  this  is  continued,  the  exhausted  epithehum  aeexns 
to  recover  itself,  for  after  a  time,  tliough  the  amount  of 
nitrogen  ingested  is  reduced  to  its  lowest  limit,  the  quan- 
tity uf  urea  excreted  begins  again  to  increase. 

In  the  early  stage  of  acute  Bright's  diseaBet  the  urine 
may  be  completely  suppressed  for  many  hours  or  even  day 
Three  or  four  days  have  been  recorded.     It  is  a  question, 
however,  wliether  the  arrested  or  diminiflhed  flow  of  urine 
in  acute  nephritis,  is  due  to  suppressed  secretion  ;   Prof, 
Hamilton  {op,  ciQ  would  not  be  surprised  if  the  quautit; 
of  urine  actually  excreted  by  the  glomeruli  was  increasedi 
in  these  cases,  but  that  being  unable  to  make  its  way  down 
the  obstructed  tubules  it  is  reabsorbed  ;  aud  he  poiuts  out 
the  important  liistologicol  fact  that  the  lymphatic  inter- 
spaces are   all   widened,  both  iu  the  glomeruli  and  be- 
tween the  tubules.      On  the  other  hand,  Klein   favours 
the  view  that  the  anuria  in  acute  nepfaritlB^  when  u 
directly  referred  to  iiiter-tubular  changes,  is  caused   b; 
changes   in    the    arterioles ;    and    Klebs   holds   that   tli 
suppression  is  duo  to  compression  of  the  vessels  of  thai 
glomeruli   by  the  pressure  of  the  nuclear  germinations 
(see  p.  195).      Suppression  of  urine  occurs  especially  in 
connection  with  the  acute  nephritis  of  scarlet  fever,  though 
it  may  occur  in  any  of  the  etiological  varieties,  and  may 
arise  as  Dr.  W.  Roberts  has  pointed  out,  iu  scarlet  fev 
dropsy,  unaccompanied  with  albuminuria.     Cases  of  com-: 
plete  snppresfiiou  also  sometimes  occur  iu  children  after 
"  cold  catching,"  an  interesting  case  of  which  is  recorded 
by  Dr.  H.  E.  Paxou   (Ldncet,  Sept.  29,  1883),  and  others 
have  also  been  recorded.     Indeoil,  aii3rthing  that  tends  to 
induce  renal  hyperemia  may  lead  to  this  condition, 
in  poisoning  by  cantharides,  turpentine,  lead,  mini 
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aeids,  and  otlier  irritants,  renal  hjTierffimia  is  excited,  and 
the  flow  of  urine  suppresaed  or  considerably  diminished. 

Mr,  Beck  {up,  «>.)  has  insisted  on  the  intimate  nervous 
relation  that  exists  between  the  kidneys,  and  the  urethral 
orifice  of  the  bladder,  trigone,  etc.,  and  beUevcH  that  any 
irritation  of  that  part  is  followed  by  sympathetic  liyperERinia 
of  the  renal  organs.  This  hyperrcmia  no  doubt  accounts 
for  the  acute  suppreBBioii  of  urine  that  often  follows  after 
the  passage  of  a  catheter,  especially  for  tJio  first  time,  and 
to  which  Sir  Andrew  Clark  lias  drawn  attention  in  his 
paper  read  before  the  Medical  Society  of  London,  1883. 
The  suppression  of  urine  in  these  cases  is  only  temporary, 
for  if  the  patient  recoverj  the  secretion  of  urine  again 
goes  on  as  before,  whilst  even  if  pydu-nephrosU  result, 
neither  the  urine  nor  the  urea  excreted  is  notably  dimin- 
ished, as  has  been  already  stated  (p.  289),  The  suppres- 
sion of  urine,  therefore,  In  these  cases  is  manifestly  due  to 
nervous  influences. 

When  acute  inflammatory  affections,  especially  in  typhus, 
small-pox,  yellow  fever,  and  typhoid  fever»  are  about  to 
terminate  fatally,  the  secretion  of  urine  is  often  suppressed 
for  some  hours  before  death  ;  what  is  known  as  the  **  ty- 
phoid state"  is  a  good  example  of  this  condition,  Care 
must  be  taken,  however,  in  these  cases  not  to  mistake  sup- 
pression of  urine  for  retention ;  for  urine  may  be  secreted 
by  the  kidney  but  be  retained  in  the  bladder,  owing  to  that 
organ  having  lost  its  extrusive  power. 

The  secretion  of  urine  is  more  or  less  arrested  in  what 
is  known  as  the  state  of  shock  or  collapse.  Thus  it  occurs 
after  severe  injuries  to  the  abdominal  viscera.  The  sup- 
pression of  urine  that  takes  place  in  tlie  algide  state  of 
cholera  is  duo  chiefly  to  the  state  of  collapse,  though  the 
drain  of  water  from  the  system  by  the  bowels,  also  might 
in    some    cases    account  for  it ;    whilst  if  Dr.   George 
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Johnson's  thoory  is  con;cct,  of  epasm  of  the  arterioles 
producing  the  ooUapae,  we  need  seek  no  farther  for  &q 
explanation  of  the  anuria  of  the  collapsed  stage  of  cbolem. 

In  hysterical  females  the  tendency  is  rather  towards  tbe 
prodigious  discharge  of  large  quantities  of  i>al]id  nriue, 
than  diminution  or  sappression  of  the  becretiou.  still  oc- 
casionally it  happens.  In  these  cases,  however^  it  is 
usually  retention  in  the  bladder  and  not  suppressed  s«cre- 
tiou.  But  in  a  few  rare  cases  true  suppre&sion  does  M* 
our.  I  had  a  case  of  this  kind  onoe  under  obserrnUoQ 
in  the  Doncastcr  WorkhouBe,  the  girl  aged  nineteen  oied 
to  get  trance-like  seizttree,  often  lasting  two  or  three  dnyfi 
during  which  time,  very  little,  and  on  some  occasions.  oO 
urine  as  far  as  could  he  ascertained,  would  be  secreteil; 
during  the  continuance  of  the  attack,  she  used  to  be 
troubled  with  hiccough  and  occasionally  vomited,  I  regret 
now  that  I  did  not  examine  the  vomit  to  see  if  it  contained 
urea,  it  cert^iinly  had  not  a  uriuouH  odour,  nor  was  it  pro- 
fuse. These  attacks  used  to  come  on  two  or  three  tmB 
a  year,  but  occasionally  the  hysterical  mauifestnilone 
would  take  other  forms. 

The  treatment  of  suppression  of  urine  must  generally 
be  conducted  on  the  principles  indicated  for  its  mansgt- 
ment  when  it  occurs  in  acute  nephritis  (see  p.  252).  Whan 
due  to  shock,  and  there  is  no  reason  to  suspect  that  the 
kidneys  are  diseased,  opium  should  be  administered.  In 
the  suppression  of  urine  in  cholera,  the  means  taken  to 
restore  the  patient  from  his  oollapsedcondition  will,  if  suc- 
cessful, be  followed  by  restoration  of  the  secretion,  the 
first  samples  passed  being  bloody  and  highly  albuminona. 
Hysterical  suppression  is  best  disregarded,  as  far  as  oai 
conduct  towards  the  patient  is  concerned;  the  adminis- 
tration, however,  of  valerian,  valerianate  of  zinc,  bromide 
of  potassium  may  help  as  to  overcome  moro  speedily  the 
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earotio  element  in  the  affection.  If  troublesome  vomit- 
g  should  arise  during  buppression,  from  any  cause,  it  is 
at  combated  by  the  administratiou  of  drop  doHes  of 
ydrocyauio  acid  in  a  teasi)oouful  of  water,  mustard  plas- 
ra  to  the  epigastrium,  aud  iajectious  of  chloral  hydrate 
y  the  rectum. 
ICl.  Retention  of  urine  maybe  conveniently  con- 
dered  here,  though  it  cannot  be  regarded  in  any  way  as 
functional  derangement,  but  merely  as  a  Hymptom  of 
some  mechanical  impediment  to  the  discharge  of  urine 
e&dy  secreted.  Obstruction  to  the  flow  of  urine  may 
cur  at  any  point  of  tlie  urinary  tract ;  iu  the  urethra, 
m  stricture,  vascular  growths,  or  pressure  from  a  peri- 
al  abscess ;  at  the  neck  of  the  bladder,  from  an  en* 
ged  prostate ;  in  the  bladder,  from  abnormal  gfowths 
obstructing  the  orifice  of  the  ureters  ;  or  the  bladder  may 
be  compressed  by  a  tumour  from  without,  as  occurred  in 
A  case  at  the  Seameu's  Hospital/in  which  a  cystic  growth 
the  right  vesicula  sominalis  increased  to  such  a  size, 
that  making  its  way  upwards  between  the  bladder  and 
reotnm,  it  compressed  and  flattened  the  bladder,  and  com- 
pletely obstructed  the  lower  portion  of  both  ureters,  caus- 
ing during  the  last  few  days  of  life  complete  retention. 
Or  the  ureters  may  be  occluded,  by  stricture,  by  tiie  im- 
paction of  calculi ;  or  obstructed  by  cancerous  or  tuber- 
cular masses,  or  by  blood  clots  ;  or  by  tbe  formation  of 
valvular  folds,  or  thickened  condition  of  the  mucous  mem- 
brane ;  or  compressed  by  tumours  from  witlioiit. 

The  retention  maybe  complete  or -partial.  When  the 
former  is  the  case,  the  obstruotiou  is  situated  either  iu  the 
urethra,  or  at  the  neck  of  the  bladder,  or  both  ureters  are 
compressed,  or  else  the  patient  has  only  one  kidney  avail- 
able for  secretion,  the  other  being  congeuitully  abseut  or 
destroyed  by  previous  disease.     When  the  retention  is 
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partial,  then  cither  the  obstraction  does  not  absolntely 
impede  the  flow  of  urine  as  is  the  case  witli  many  stric- 
tures of  the  urethra,  or  else  it  is  so  situated,  as  when  only 
one  ureter  is  obstructed,  as  to  allow  tlie  diKcharge  of  urine 
by  the  unafTcctod  channel. 

Retention  may  be  produced  suddenly,  as  when  for 
Rtance  a  renal  calculu»  suddenly  obstructs  the  ureter  in  a 
patient,  who  has  only  one  kidney  tliat  fiecretes  urine. 
Thus  in  the  case  of  a  sailor  admitted  into  the  Seamen's 
Hospital  with  suppresfiiou  of  urine,  and  who  the  previous 
day  had  received  a  severe  blow  across  the  loins,  it  was 
found,  post-mortem,  that  the  left  kidney  was  absolutely 
destroyed  by  the  pressure  of  a  large  branched  calculus, 
whilst  the  right  was  fairly  healthy,  but  in  the  upper  part 
of  whoso  ureter  was  found  impacted  a  small  calculus. 
This  had  been  dislodged  by  tlie  blow,  from  its  position  in 
the  pelvis  of  the  kidney,  and  had  entered  the  ureter,  but 
being  unable  to  pass  had  caused  the  fatal  obstruction, 
lu  the  majority  of  cases,  however,  the  onset  of  retention 
ig  gradual,  there  may  be  some  difficulty  in  pnasing  water, 
but  a  httle  more  extrusive  force  overcomes  the  resistance, 
as  is  often  seen  in  cases  of  stricture  of  the  urethra.  Or 
the  bladder  may  become  distended,  and  instead  of  tho 
urine  coming  in  a  full  stream  it  dribbles  away,  as  in  en- 
larged prostate,  or  in  paraplegia.  Or  the  urine  acenmn- 
lates  behind  the  obstacle,  till  at  length  tho  rw  a  ierffn  \s 
sufficient  to  overcome  the  resistance,  and  the  accumulated 
urine  is  discharged  ;  this  occurs  chiefly  iu  those  cases  in 
which  the  obstruction  is  soatcd  in  tho  ureter.  Here  we 
have  periods  of  complete  retention  alternating  with  a  dis- 
charge of  somewhat  aqueous  urine  (see  also  hydi'o-nephrcv 
sis,  p.  819). 

The  effects  of  long-continued  obstruction  are  observable 
in  the  dilated  and  dilstended  condition  of  the  urinary  pas- 
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sages  behind  the  obtilructiou.  Rupture  does  not,  however, 
occur,  because  when  the  pressure  in  the  diHtended  urinary 
passages  rises  to  the  degree  of  tlie  blood  pressure  in  the 
renal  vessels,  the  further  eecretiou  of  urine  is  arrested,  so 
that  long-continued  retention  leads  at  last  to  suppression 
of  urinary  secretion.  When,  however,  the  obstruction 
is  long-continued,  the  distension  leads  to  cousideruble 
changes  in  tlie  urinary  organs.  The  walls  of  the  ureters 
become  thickened,  both  from  h\-|:»ertroj)hy  of  the  muflcular 
wall  and  from  swelling  of  the  mucous  membrane,  whilst  the 
cavity  is  dilated  so  as  to  resemble  a  piece  of  rimall  iiitos- 
tine  ;  the  pelvis  of  the  kidney  becomes  distended  and  its 
cftlices  dilated ;  then  commences  absorption  of  the  pyra- 
midal portion  of  tlic  kidney  commencing  at  the  papilla'. 
The  whole  of  the  pyramidal  portion  may  eventually  dis- 
appear leaving  only  hollow  depressions  formed  by  ex- 
panded calyces.  Finally,  the  cortex  dwindles,  and  be- 
comes stretched  and  thinned,  and  the  kidney  becomes 
converted  into  a  cyst  (see  also  pyo-nephrosis,  p.  278,  and 
hydro-nephrosia,  p.  820).  This  absorption  of  the  renal 
tissno  would  proceed  more  rapidly  were  it  not  accom- 
panied by  chronic  interstitial  nephritis,  which  causes  an 
orergrowth  of  tlio  connective  tissue.  TJiis  overgrowth, 
as  Beck  (op,  cit.)  has  pointed  out,  may  be  regarded  as 
mainly  conservative,  rendering  the  kidney  more  capable 
of  withstanding  tlie  stretclung  to  which  it  is  exposed. 
Again,  as  we  have  seen,  when  the  pressure  in  the  urinary 
passages  equals  tlie  pressure  in  the  renal  vessels,  secre- 
tion of  urine  is  arrested.  Now  the  effect  of  this  growth 
of  connective  tissue,  as  Beck  obsen'es,  prevents  this  set- 
ting in  at  an  early  period,  for  the  new  growth  between  the 
tubules  causes  some  degree  of  obstraction  to  the  veuoufl 
circulation  and  so  increases  the  presHurc  in  the  ^falpif^hian 
tufts.     The  result  being,  so  far  from  secretion  being  di- 
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mimshed,  it  ia  increased,  especially  as  regards  Uie  amooDt 
of  water,  and  thus  for  a  time  suppression  of  urine  u 
averted. 

Complete  retention  ends,  as  already  stated,  ultimaulj 
in  suppression  of  the  secretion  of  nrine.     The  period  tluU 
interreues  between  the  commencement  of  the  retention  and 
the  fatal  termination  varies  considerably,  and  depends  reit 
much  on  the  nature  of  the  obstruction  and  state  of  the  urin- 
ary passages.   When  these  are  healthy,  and  the  obstrnctioD 
sudden,  as  for  instance,  when  a  calculus  blocks  the  ureter 
of  a  aohtary  kidney,  the  patient  may  survive  several  divs, 
as  many  as  twenty-one  days  have  been  recorded  (Troia, 
Clin,  i'oc,  vol.  ii.).   In  cases,  however,  in  which  the  obstruc- 
tion is  brought  about  by  previous  disease  of  the  urinary  pa*- 
sages,  and  there  has  been  long-standing  pyelitis  or  cysUtBr 
a  fatal  termination  will  probably  occur  much  earhei.oviziS 
to  the  supervention  of  suppurative  nephritis,  though  ewfli 
in  these  cases  the  patient  may  survive  even  five  or  si 
days.     The  fatal  terminutiou  is   ushered   in  by  unemie 
symptomB,  though  these  are  not  generally  of  a  violent 
character,  convulsions   and  coma  being   rare,   muscultf 
twitchiugs  and  a  hea\7  dreamy  state  being  the  main  fea* 
tnres.     Tlio  pujuls  are  often  contracted,  the  tongue  dry 
and  brown,  the  temperature,  when  the  urtemic  state  is 
pronounced,   often   becomes   subnormal.      Vomiting  and 
diarrhcca   sometimes   occur,   and    are    usually    provoked 
rather  than  spontaneous  ;   but  liiccough  is  common.     Tbo 
skin  is  moists  sometimes  drenched  with  cold  sweat. 

When  the  retention  is  partial,  as  for  instance  in  theoAM 
of  enlarged  prostate,  the  case  may  run  a  protracted  coarM 
before  the  ultimate  destruction  of  all  renal  secretion  tis- 
sue by  pressure.  Owing  to  the  increased  pressure  in  tha 
Malpighian  vessels  by  the  obstruction  caused  by  tbe 
growth  of  the  oonneotive  tissue,  the  amount  of  urine 
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iecreted  is  increased,  thotigh  it  is  deficient  iu  eolid  matter. 
Wlien  the  retention  nffecta  oue  kidney  only,  and  the  oLlier 
remains  healthy,  the  sound  organ  iu  time  takes  on  the 
■work  of  the  one  whose  function  is  suiipresBed,  and  no 
farther  ill  consequences  may  result. 

The  treatment  of  retention  of  urine  is  mainly  a  surgical 
question.  When  the  obstruction* is  due  to  impaction  of  a 
calculus  in  the  urinary  paRsages,  we  may  endeavour  to 
promote  its  onward  passage  by  the  means  suggested  iu 
the  ensuing  chapter,  but  should  it  obstinately  resist  our 
eflfortB  the  propriety  of  surgical  interference  must  be  dis- 
cussed. This  becomes  imperative,  if  from  the  fact  of  the 
urinary  secretion  being  entirely  arrested,  we  are  lead  to 
the  conclusion  that  the  kidney  obstructed  was  the  only 
oue  available  for  use,  and  that  the  other  is  either  congeni- 
taliy  absent,  or  else  incapacitated  by  previous  disease. 
Happily  owing  to  the  advances  of  renal  surgery,  operative 
procedures  are  attended  with  abundant  success  in  a  large 
proportion  of  these  oases.  When  the  obstruction  occurs 
in  the  lower  urinary  passages  from  stricture  or  enlarged 
prostate,  no  time  should  be  lost  in  affording  inBtrumouta! 
rehef,  before  hypertrophy  of  the  muscular  walls  of  the  blad- 
der occurs,  and  thus  prevents  compression  of  the  orifices 
of  the  ureters  by  the  tliickened  muscular  bundles.  This 
cannot  be  too  much  insisted  on,  since  I  fear  it  is  too  often 
the  practice  to  defer  catheterism,  so  loug  as  tlie  patient 
can  pass  urine  without  apparent  dilliculty.  For  a  similar 
TeasoD  vesical  calculus  should  be  removed  as  soon  as 
detected,  and  cystitis  treated  with  vigour. 
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162.  Origin  of  Stone. — The  older  writers  dietiuguiesUed 
between  gravel  and  urinary  deposits,  by  the  fact  that  the 
former  was  separated  Irom  the  urine  in  the  urinary 
passages  and  discharged  with  the  urine,  whiUt  Uie  latter 
was  only  deposited  after  the  urine  had  left  the  bladder. 
If  gravel  were  retained  in  the  urinary  passages,  and  it  be- 
came concreted,  then  a  stone  was  formed.  Tliis  concretion 
according  to  their  view  might  talte  place,  either  in  con- 
sequence of  the  heat  and  dryness  of  the  urinary  organs 
drying  the  slime,  just  as  a  portion  of  soft  clay  may  by 
external  bent  bo  turned  into  briok  or  tilo  (Hippocrates),  in 
wliich  case  the  calculus  would  be  reddish ;  or  by  coldness 
or  humidity  of  tiie  parts,  as  marble  is  formed  (M.  Sanctus), 
when  the  calculus  would  bo  of  a  whitish  colour.  Thew 
speculations  of  the  ancient  physicians  point  to  an  en- 
tirely local  origin  for  stone.  The  chemical  doctrines  of 
Paracelsus,  Van  Heliuont,  and  the  iatro-cheraiHta  of  the 
sixteenth  and  seventeenth  centuries  threw  this  view  into 
the  background.  Calculous  matter,  according  to  Paracelsus, 
was  of  the  nature  of  tartar^  and  caused  by  the  union  of  a 
nutritive  principle  with  a  saline  spirit,  which  coagulated 
the  earthy  matter  of  the  urine.  We  have  here  the  first 
indication  of  thu  chemical  origin  of  stone,  and  in  the  doc- 
trine of  the  archtfus  a  foreshadowing  of  the  idea  of  con* 
stitutioual  diatheses,  which  for  many  years  dominated 
urinary  pathology.  When,  however,  the  iatro-cliemtcal 
school  fell  into  discredit,  physicians  reverted  to  the  old 


STONE   Aia>   OAATSL. 


461 


!WB,  and  stone  once  more  was  considered  as  of  local 
fin,  as  -was  ably  set  forth  by  Dr,  Austin  in  the  Gul- 
inian  Lecture  of  1700.  But  a  new  hcIiooI  of  chemistry 
arising,  based  upon  actual  analytical  fact  and  not 
itbesis.  In  1776,  Scheele  discovered  uric  acid,  which 
im  being  found  in  the  majority  of  calcoU  was  termed 
acid,  whilst  the  discovery  of  calcium  oxalate, 
tmonio-magnesium  phosphate  and  calcium  phosphate, 
constituentB  of  some  Btones,  was  made  boou  after.  It 
ras  first  supposed  that  theae  substances  were  formed  in 
le  body,  and  eliminated  in  such  quantities  as  to  be  precipi- 
bied  in  the  nriuary  passages,  where  by  their  aggregation 
formed  a  stone,  and  bonce  the  application  of  the  doc- 
of  "diatheses"  to  urinary  pathology.  The  next  ad- 
ice,  however,  was  to  show  that  excessive  production  and 
iminatiou  was  not  essential  for  the  formation  of  calculus, 
id  tljat  alterations  in  the  reaction  of  the  urine  was  an  im- 
portant element  to  be  taken  into  account,  since  many  of  the 
Enbstancea  entering  mto  the  compoeifeion  of  a  stone,  wlien 
present  only  in  their  normal  proportions,  may  be  precipi- 
tated when  there  is  a  marked  change  in  the  reaction  of  the 
nriue.  Still,  however,  the  formation  of  stone  could  not  be 
satisfactorily  attributed  altogether  to  these  chemical  varia- 
tions in  the  componition  of  the  urine,  since  undoubtedly 
urinary  matters  were  frequently  precipitated  without  its 
occurrence.  At  this  point  the  important  researches  of 
liaiuey  on  molecular  coaleacence,  again  di'ew  attention  to 
the  part  played  by  local  conditions  in  the  formation  of 
stone,  by  indicating  that  the  mucus  of  the  urinary  pas- 
sages furnished  the  medium  requisite  for  the  aggregation 
of  the  precipitated  urinary  matters.  Professor  Kaiuey's 
observations  have  been  followed  np  by  Vandyke  Carter  (op. 
cit,)  and  Ord  (op,  c/c),  and  it  has  been  clearly  demon- 
strated that  in  the  prosouco  of  a  Buitublc  colloid  medium, 
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precipitated  urinary  mattcra  lose  thoir  crystalline  form 
and  become  sub-murjihou^,  that  is  become  more  or  leas 
Bpheroidnl.  The  nature  of  this  colloid  mediam  is,  hov- 
ever,  at  present  not  determined.  It  can  hardly  bs  tLe 
ordinary  mucus  famished  by  the  urinary  passogeB  nnda 
catarrhal  and  inflammatory  couditious,  since  if  that  were 
the  caae,  calculous  formations  would  bo  infinitely  more 
common  than  they  are.  though  no  doubt  when  elone  is 
once  ori^^inated  both  reuol  and  vesical  catarrh  furuiilief 
the  medium  for  its  increase  in  growth.  In  order  to  over* 
oomo  this  difficulty  many  have  suggested  the  existence  of 
Bome  special  form  of  mucus  as  furnishing  the  colloid 
medium.  Thus,  Uie  Germans  speak  of  a  stone-forming 
catarrh  (stein  bildenden  catarrh),  in  which  the  mncns 
undergoing  acid  fermentation  leads  to  the  precipitation  of 
nrio  acid,  or  the  formation  of  oxalate  of  lime.  Dr.  Owen 
Bees  (op.  cit.)  thinks  that  in  gout  the  urinary  passagH 
furnish  a  mucus  secretion,  which  has  a  special  tendency 
to  agglutinate  and  form  masses.  Whilst  others  bate 
imagined  that  stone  is  the  result  of  some  chronic  inflam- 
matory condition. 

lu  considering,  however,  the  origin  of  stone,  the  questioa 
must  be  separated  from  that  which  concerns  its  growth.  All 
stones  present  a  point  round  wliich  all  subsei^ueut  depo- 
sition collects,  and  it  is  to  Uie  study  of  this  ceulrol  nucle 
tljat  our  attention  must  be  directed  if  we  wish  to  trace  ik 
early  history  of  calculous  formations.     Now  the  nuclei 
all  urinary  calculi,  except  in  the  case  of  foreign  bodi 
introduced  &om  without,  have  a  renal  origin,  that  is  the 
are  not  formed  in  the  pelvis  of  the  kidney,  but  in 
urinary  tubules.     This  is  not  a  more  supposition,  but 
supported  by  pathological  evidence.      For  instance,  in  the 
small  pisiform  calculi  (of  uric  acid)  so  common  iu  elderly 
people,  we  sometimes  have  an  opportunity  of  seeing, 
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mortem,  a  minute  calculns  separating  from  the  mammillary 
processes.  An  inBtanoe  of  this  kind  has  hecu  described 
by  Sir  Benjamin  Brodie,  in  his  Lecturev  on  Diseuju's  of 
tha  Umtarif  Orfja7i.n,  in  which  tlio  maramillary  pro- 
cesses having  been  longitudinally  divided,  the  tubiili 
uriniferi  were  seen  blocked  up  with  calculous  matter  ;  iu 
one  of  them  the  development  of  the  calculns  being  further 
advanced  it  was  seen  partly  embedded  in  the  apex  of  the 
mammillary  process,  and  partly  projecting  into  the  in- 
fundibulum.  The  uric  acid  infarcta  that  occur  in  young 
infants  is  another  evidence  of  the  deposit  of  calcuJous 
matter  iu  a  sub-morphous  form  iu  tubules  of  the  kidney. 
Those  who  admit  the  early  formation  of  calculi  in  the 
straight  portion  of  tlie  renal  tubule,  account  for  it  by  the 
£Bf0t  that  the  urine  is  more  concentrated  in  tliie  portion  of 
the  tnbulc;  but  as  I  have  pointed  out  {CUni^al  Chemistry^ 
p.  289),  the  degree  of  concentration  is  slight,  whilst  the 
diameter  of  the  straight  x>ortiou  of  the  tubule  being  wider 
than  the  convoluted,  the  flow  of  urino  through  it  is  freer, 
wliich  compensates  for  any  degree  of  concentration  that 
occurs.  Moreover,  concentration  of  prine  whilst  account- 
ing  for  crystalline  deposition  does  not  nccount  for  the 
formation  of  sub-morphoua  bodies,  such  as  compose  this 
oalcalons  material.  It  may  happen  that  the  colloid  material 
is  furnishod  by  some  special  secretion  of  the  renal  cells^ 
but  of  this  we  have  no  positive  evidence.  VVhilst  thinking 
over  this  matter  a  few  years  ago,  I  came  across  in  Dr. 
Goldiiig  Bird's  work  on  Urinary  Deposits,  a  representation 
of  a  renal  coll  filled  witli  octaliedral  crystals  of  oxalate  of 
lime,  and  which  had  been  detected  in  the  urine  by  Dr.  G. 
Johnson.  Further,  on  referring  to  some  lectures  of  Pro- 
fessor Quekett  (Mfilical  Timen  and  Gazette)^  1  leni'nt  that  iu 
thoae  animals  who  secrete  uric  acid  in  large  quantities  from 
the  kidneys,  this  substance  is  often  contained  iu  the  cells 
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of  the  ronnl  cpithelmm.     It  therefore  appeared  to  me  tbit 
the  dopositiou  of  cnlcalous  matter  forming  the  original  nu- 
cleus, might  also  in  man  occur  primarily  in  the  cells  form- 
ing' the  wail  of  the  reual  tubulea,  and  not  in  the  lumen  o! 
the  tube  itself,  and  further  tliat  thitj  deposition  was  eaawd 
by  some  vital  impainmnt^  so  that  products  that  uormAlljr 
ought  to  be  eliminated  by  the  reual  cells  are  retained  and 
depoHited  by  them  instead.     ^lany  arguments  may  be  ad- 
duced in  support  of  this  view.     Heidenhaiu's  experimeiite 
(p.  451)  have  shown  tliat  with  regai'd  to  one  substanoe  at 
least,  the  renal  cpithclinm  does  exorcise  a  distinct  Mcreting 
activity,  independent  of  and  dii^tinct  from  the  relntionsof 
blood  pressure,  nay  more,  ho  has  shown  that  the  reojl 
cells  may  even  became  exhawned  by  their  previous  eflaHftit 
elimination  (Foster's  Physiolotjij),      Again,  the  part  of  the 
urinary  tubules  in  which  calculous  deposits  are  most  ^ 
qnent  is  tlie  straight  portion,  especially  the  lower  put 
towards    the  mammillary  procesKes.      This    as  is  vtU 
known  is  less  freely  supplied  with  blood  than  any  otb«r 
part  of  the  kidney  tubule,  and  we  know  by  analogy,  thai 
textures   possessed  of  a  feeble  circulation  are  prone  to 
degenerative  changes,  especially  to  deposits  of  Uiis  kiut!l,M 
witness  the  tophi  in  the  cartilages  of  the  joints  and  earsin 
gout.     Besides  tliis,  the  basement  membrane  is  absent  at 
this  part  of  the  tubule,  so  thiit  the  wall  consists  aloue  of 
epithelium,  tliis  probably  has  some  determining  influence. 
Another  point  which  I  think  also  may  fairly  be  taken  into 
consideration  in  support  of  the  view  that  calculous  deposit 
occurs  in  the  renal  cells  as  the  result  of  tlieir  vital  im 
pairment,  is  the  fact  that  stone  is  most  frequent  at  th« 
extreme  periods  of  life,  vi2.,  during  childhood  and  old  age^ 
when  either  from  rapidity  of  growth,  or  general  decay,  the 
vital  powers  undergo  impairment.      Stone,  moreover,  not 
infrequently  occurs  after  disorders  which  have  greatly 
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bustod  the  vital  powers,  aud  this  probably  explains  the 

|uent  association  of  etone  with  gout,  since  in  that  dis- 

je  there  is  always  more  or  less  a  condition  of  impaired 

ntality  and  textural  degeneration.     Lastly,  if  Hcideuhaiii 

oorreot  in  saying  tliat  the  renal  cells  become  exhausted 

OTer  activity,  the   constant  over  elimination  of  uric 

ud,  oxalic  acidt  etc.,  might  lead  to  their  deposit  in  the 

iiol  cells,  owing  to  the  impairment  of  the  activity  of  the 

dtholium.  The  sudden  onset,  too,  of  renal  cohc,  is  in  favour 

kf  the  view  of  the  tubular  ori^^iu  of  reual  calculi,  since  if 

le  nuclouB  was  moulded  in  the  pelvis  of  the  kidney,  and 

radually  developed,  the  onset  of  the  Bymptoms  would  be 

gradual,  whereas  colic  generally  sets  in  without  warning, 

as  if  a  foreign  body  had  suddenly  dropped  into  the  pelvis 

of  the  kidney.     The  only  objectiona  that  can  be  raised  to 

the  cellular  origin  of  the  nuclei  of  calculi,  lies  in  the  fact 

tliat  no  remnanta  of  a  cell  wall  can  be  found  in  examining 

the  formed  nuclei.     But  redaction  must  convince  us  that 

the  observation  of  a  cell  wail,  like  tliat  depicted  hyGolding 

Bird  and  seen  by  Dr.  G.  Johnson  ^  must  be  of  extremely 

rare   occurrence,   and  only  poeBible  in  the  very  earliest 

stage  of  formation,  since  the  cell  wall  furnishing  the  colloid 

medium,  must  itself  be  incorporated  with  the  crystalliuo 

bodies  to  form  the  Huh-morphous  granules  that  compose 

the  calculous  material.     In  thus  clainung  for  tlie  nuclei  of 

calcuh  u  cellular  origin,  I  of  course  exclude  those  in  which 

the  nucleua  is  distinctly  htcraic,  as  may  occur  aftet*  blows 

and   injuries   to  the  kidney,  or   are  mere  collections  of 

altered  fatty  matters,  as  in  concretions  of  uro-stoaliih. 

To  sum  up,  therefore,  the  views  I  think  we  may  hold 
■with  regard  to  the  origin  of  stone,  I  would  say  : — 

1,  That  all  urinary  calculi,  except  those  formed  upon 
'extrancouH  substances  introduced  into  the  bladder,  have  a 
tbuoX  origin. 

BH 
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2.  That  the  nuclei  of  all  renal  calculi,  except  those  of 
evidently  heamic  origin,  are  developed  in  the  tnhnles  of  the 
kidney. 

3.  That  these  nuclei  probably  take  their  origin  in  the 
ronnl  cells,  by  the  retention  within  them  of  uric  acid,  oxalate 
of  lime  or  phosphate  of  lime,  owing  to  some  vital  impair* 
meut  of  their  function,  by  which  their  power  of  eUminating 
these  fluhstances  in  diminished. 

4.  That  the  nucleus,  having  passed  into  the  tirinary 
passages,  grows  by  a  gradual  accretion  in  successive  layers 
to  its  surface,  the  materia]  for  wliich  is  furnished  by  the 
mucus  of  these  passages,  and  the  substances  deposited 
from  the  urine. 

6.  That  the  nature  of  the  snoccssivo  layers  of  a  fully 
formed  calculus,  will  be  found  to  vary  according  to  the 
prevailing  character  of  the  urine  at  the  time  of  their  for- 
mation, so  that  in  the  same  calculus  wc  may  find  layers  of 
uric  acid  alternating  with  phosphate  of  lime,  and  finally 
incrusted  with  a  coat  of  triple  phosphate,  or  any  other 
possible  variation. 


Yabxetibs  of  Urixabt  Qbavvl  and  Concretions. 

IGSv  laithuria. — Uric,  or  Uthic,  acid,  as  it  is  generally 
cnlled>  from  the  old  idea  that  it  was  the  essential  constitu- 
ent of  stone^  is  deposited  from  the  urine  either  in  a  free 
state,  or  combined  with  bases  as  salts,  whenever  the 
urine  is  highly  acid,  or  when  uric  acid  is  either  absolutely 
or  relatively  in  excess.  Considerable  differonco  of  opinion 
exists  as  to  the  mode  of  formation  of  uric  acid  within  the 
human  body,  and  its  pathology.  According  to  the  gener- 
ally received  opinion,  uric  acid  is  one  of  those  substances, 
through  which  every  particle  of  proteid  matter  passes,  be- 


I 
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fore  it  is  thrown  out  of  the  body,  and  therefore  when  oxi- 
dation is  imperfectly  performed  in  the  organism,  uric  acid 
and  the  urates  are  not  reduced  to  the  form  of  soluble  urea. 
The  conditions  that  bring  about  this  condition  of  imporfecfc 
oxidation  are  numerous,  and  may  be  referred  to  disturb- 
ance of  tlie  nitrogenous  equilibriurat  the  emplojTuent  of 
too  highly  animalized  a  diet,  by  nervoua  iufluencos,  or  the 
disturbance  of  function  of  some  important  organ  (the  liver 
according  to  most  authorities).  There  are  difficulties, 
however,  in  the  way  of  accepting  this  as  a  complete  ex- 
planation, lu  the  first  place,  uric  acid  is  only  found  in 
very  small  quantities  in  the  human  body,  and  then,  except 
in  gout,  is  only  found  in  the  tfsflues  and  never  in  the 
blood.  Again,  it  has  been  shown  that  uric  acid  is  not  a 
necessary  antecedent  of  urea,  and  that  it  is  more  proba- 
ble tliat  the  antcoedents  of  uroa  in  the  blood  are  partly 
kreatin  and  partly  leucin.  Again,  after  strictly  non- 
nitrogenous  diet,  uric  acid  is  always  found  in  the  urine, 
and  this  in  spite  of  tlie  fact  that  tlie  nitrogen  is  cut  off, 
and  consequently  the  oxygen  is  in  relative  excess;  surely  if 
the  hypothesis  above  mentioned  were  correct,  all  the  urio 
acid  ought  to  have  been  converted  into  urea,  but  it  is  not 
80,  but  passes  off  pari  pcMU  with  the  urea,  as  if  furnished  by 
special  cells  (Parkes).  Moreoverit  has  been  pointed  out  that 
the  amount  of  uric  acid  excreted  daily  is  within  narrow 
limits  comparatively  constant,  and  the  want  of  connexion 
between  its  changes  and  the  variations  in  the  amount  of 
area  in  health  and  disease,  also  soomB  to  afford  strong 
arguments  against  the  supposition,  that  urea  is  largely 
derived  from  uric  acid.  These  objections  and  others, 
which  might  also  bo  advanced,  have  somewhat  discredited 
the  "imperfect  oxidation  theorj','*  and  fresh  views  and 
hypotheses  are  already  being  advanced.  Professor 
Latham  of  Cambridge  {op,  cit,)  believes  that  the  abnormal 
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formation  of  nric  acid  in  the  faaxnan  body,  occurs  just  as  iu  ^_ 
the  case  of  glucose  in  diabetes,  on  the  inability  of  the  ^M 
liver,  or   system   generally,  to  effect  the   metaholiBm   of  " 
glycocine.     This  glycociue,  derived  from  the  glycochoUc 
acid  of  the  bile,  after  the  bile  has  served  its  purpose  in 
digestion,  is  conveyed  to  the  liver  and  is  converted,  not 
into  urea  as  we  would  naturally  expect,  but  into  an  amido- 
body,  to  which  Dr.  Latham  gives  the  hypothetic  formoU 

coPS-co 

}kh     I    - 

^^  1 NH— CH, 

and  which  passes  from  the  liver  into  the  circulation,  an 
when  it  reaches  the  kidney  is  converted  by  conjugation 
with  urea  into  ammonium  urate,  thus : — 


CO 


U«s. 


JNH. 

INH. 


+ 


CO 


CO 


Amido-bodr- 

f  NH— CO 


Aramoninm  unte. 


{nh— 


I      =  H,0  +  C,H.N40.,  NH* 
CH, 


eat-^i 
thefl 

>peA 

oid-^l 


Uric  acid  according  to  this  view  depends  upon  a  fnno* 
tional  derangement  of  tlie  liver  in  regard  to  the  metabolism 
of  glycocine,  and  Dr.  Latham  therefore  advises  that  treat- 
ment be  directed,  first  of  all,  to  measures  by  which 
formation  of  glycocine  can  be  lessened,  such  as  by  pro] 
diet,  which  should  be  chietly  farinaceous  with  ihe  avoid- 
ance of  all  gelatinous  articles.  Also  tbat  the  amount  of 
glycocine  be  lessened  in  the  system  by  exercise,  and  by  the 
use  of  saUnc  cathartics.  Secondly,  remedies  are  to  be 
administered  which  will  combine  with  glycocine,  and  so 
prevent  the  formation  of  uric  acid,  such  as  benzoic  aoidk^H 
which  according  to  his  view  and  that  of  Dr.  Garrod,  pa&s6l^| 
out  of  the  system  conjugated  with  glycocine  aa  hipporio 
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ftcid.  Iodide  of  potaeBium  and  chloride  of  ammonium  are 
other  remedies,  which,  Dr.  Latham  thinks,  act  by  prevent- 
ing the  conjuf^ration  of  glycocine  witli  urea  to  form  uric 
acid«  since  hydriodic  acid  and  hydrochloric  acid  both,  out 
of  the  body,  decompose  uric  acid,  hence  as  he  suggeetR, 
the  beneficial  effect,  that  certain  mineral  waters,  rich  in 
chlorides,  have  on  gouty  patients.  Before  Dr.  Latham's 
view  can  be  accepted,  tliere  are  several  points  connected 
with  it  that  require  further  explanation  and  discusaion. 
His  hypothesis  [or  instance  tells  U8  how  ammonium  urate 
may  be  formed,  but  it  dne.q  not  explain  Iiow  it  is  that 
sodium  urate  is  the  salt  deposited  in  the  tissues,  unless 
we  have  recourse  to  a  theory  of  double  decomposition. 
Agmn,  uric  acid  of  all  nrinary  constituents  is  the  one  least 
affected  by  variations  of  diet,  yet  still  we  should  expect,  if 
the  glycocine  theory  were  true,  that  excessive  ingestion  of 
this  substance,  or  food  rich  with  it,  would  lead  to  an  in- 
crease of  uric  acid  in  the  urine,  but  is  this  the  case  ? 
Moreover,  if  iodide  of  potasbium  prevents  the  conjugation 
of  glycocine  with  urea,  would  not  there  bo,  if  Dr.  Latham's 
hypothesis  were  correct,  a  diminution  of  uric  acid  in  the 
urine  when  this  drug  i^  admiuistered,  whereas  according 
to  most  authorities,  iodide  of  potassium  increases  the 
elimination  of  uric  acid.  Moreover,  Dr.  Cook  (Brit,  Mifd, 
Joitr,^  July,  18HS)  has  showu  that  so  far  from  benzoic 
acid  aud  the  benzoates  dimiuishiug  the  amount  of  uric 
acid,  by  replacing  the  conjugation  of  glycocine  with  urea, 
for  a  conjugation  witli  benzoic  acid,  leading  to  the  forma- 
tion of  hippuric  acid,  the  formatiou  of  uric  acid  is  not 
checked  by  the  administration  of  these  substances,  but 
that  they  merely  prevent  uric  acid  from  crystallizing  out 
from  solutions,  and  thus  being  presented  in  a  ponderable 
form.  Without  accepting  any  special  theory  with  regard  to 
the  formation  of  uric  acid  the  following  propositions  may  be 
offared  as  being  most  in  accordance  wltli  asf^eilaiu^^  W:N&. 
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1.  That  uric  acid  is  only  fonnd  to  a  slight  cxfecnt  m  tbe 
humau  body.  2.  That  in  health  it  is  probably  d( 
at  the  Bcat  of  its  formation,  viz.,  in  the  tie&ues  or 
since  ttric  acid  cannot  be  obtained  from  healthy  blood  m 
quantities  saf&cient  for  identification.  8,  In  gont  alouedoefl 
uric  acid  appear  in  the  blood.  4.  The  cause  of  this  ap- 
pearance in  the  blood  may  be  dne  (a)  to  excessive  produc- 
tion, and  tliat  a  portion  so  produced  is  not  destroyed  Id 
the  tissues  and  organs  ;  (6)  that  owing  to  some  faHore  o! 
oxidation  probably  from  disturbance  of  innervation  acting 
through  the  vaso- motor  nerves,  the  uric  acid  is  not  de- 
stroyed in  the  tissues  or  organs.  5.  If  the  first  supposition 
(a)  is  accepted  then  we  must  suppose  that  the  uric  acid  is 
carried  by  the  blood  ciurrent,  and  deposited  in  regions 
where  the  circulation  is  feeble,  as  in  the  cartilages  of  tbe 
joints  and  earn,  or  in  the  straigbt  portions  of  the  urinair 
tubules  (p.  231).  If  the  second  hypothesis  (6)  is  held,  then 
an  explanation  must  be  sought  in  the  supposition,  that  thfi 
uric  acid  not  destroyed  is,  in  the  case  of  the  largo  ori^t 
swept  into  the  circulation  where  it  gradually  becomes  oii* 
dizcd,  but  in  the  case  of  the  tissues  where  the  circulation 
is  feeble  as  in  the  cartilages  of  the  joints,  etc.,  it  is  airoply 
deposited.  C.  In  either  case,  the  occurrence  of  untie 
deposit  depends  oa  the  insolubility  of  the  nric  acid  sftlt. 

This  view  binds  us  to  no  special  theory  as  regards  the 
chemical  antecedents  of  uric  acid,  whilst  it  serves  to  £s  va. 
our  minds  the  points  on  which  our  treatment  should  be 
based. 

First,  to  promote  oxidation  so  as  to  ensure  the  destruc- 
tion of  uric  acid,  oithor  in  the  organs  and  tissues  in  which  it 
is  formed,  or  in  the  blood  into  whicli  it  has  passed.  Tbe 
former  may  bo  effected,  perhaps,  by  the  agency  of  drugs 
such  as  colchicum,  sahcylic  acid,  etc.,  acting  through  the 
iuiluence  of  the  vaso-motor  nerves  on  the  process  of  oxi- 


LITBUSU. 


471 


;  the  latter  by  more  general  means,  such  as  exercise 
the  open  air,  spare  diet,  and  Uio  use  of  alkalies,  which, 
is  well  known,  promote  oxidation  in  the  blood  current. 
}Condly,  to  prevent  the  ill  eSectB  of  the  deposited  uric 
iid  and  Bccurc  its  removal,  by  the  admini8trution  of 
ih'ents.  Of  these,  Dr.  Cook  has  sho-vvn  that  the  henzoatea 
:t  by  preventing  tlie  crystallization  of  uric  acid  and  its 
•alts,  whilat  iodide  of  potassium,  salts  of  Uthia,  etc.,  act 
probably  aH  direct  flolvents. 

The  following  Bummary  gives  some  of  tJae  chief  patho- 
logical and  chnical  conditions  which  lead  to  the  deposit  of 
uric  acid  or  urates  from  the  urine. 

A,  DfjHmts  of  urk  add  or  urates^  not,  itowever,  necessanlif 
^iminatM  in  excessive  quantities. 


1.  Abtolate  inere&se  in 
lb«  &cidxty  of  the  urioo. 


S.  BeUtjre iocreuein 
ttur  acidity  oi  the  nrine. 


The  Dccuionol  deposit  of  uratei  observed  in 
wiutcr  arises  from  tliis  canso.  The  action  of 
the  ikio  l>etnf(  checked  tho  acidity  of  tho  nrine 
increases  daring  cold  weather.  Siinilorlj  in 
many  extensive  cutaneous  diseases,  such  as  ec- 
Eeina  and  psoriasis,  nrio  acid  deposits  are  of  fre- 
quent occnrreooe;  these  disorders  tliereft>re 
need  not  be  attributed  to  Ulhtemia.  Also  in 
forms  of  dyspepsia  astociatod  with  iiTe2ul.ir 
accretion  of  gastric  juice. 

The  deposit  of  nratcs  frequently  noticed 
daring  the  summer  months  originates  in  this 
Way,  the  cutaueous  transpiration  being  in- 
creased in  hot  vuutlier,  the  urine  is  wore 
concoutrntcd.  Sinnlarly  in  pyrexia,  especially 
rheuioalio  fever,  and  in  diarrhuea.  Dric  acid 
deposits  alternating  with  sugar  are  often 
caused  in  this  way;  since  as  the  sugar  disap- 
pears  urination  is  not  so  profuse,  and  u  relative 
increase  of  the  ncidity  of  the  uriue  occurs. 
This  relative  increase  may  not  only  be  caused 
by  a  diminution  of  the  water  excreted,  bat 
fromdoficieucy  of  the  alkaline  phosphates;  this 
condition  is  frequently  mut  with  in  the  tuini>s 
of  iU-nonrished  or  strumous  cluldreu. 
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B.   Vric  acid  fliminaUd  in  txcfu^  but  not  mceuariiy  it- 
positsdj'rom  Ote  urine. 


1.  Urio  ftcid  in  exeesi 

ubiklIIj  mtteoded  with  a 
diuiinntion  of  tho  other 
unoary  coDstitneDtA 
(trao  lithsmia}. 

2.  Crio  aoid  to  exoeM 
attended  with  an  in< 
oreaao  of  the  other  arin- 
arj  oonititoeoia. 


OhLefly  io  diaeaaM  of  the  Urer,  loch  u  icnl« 
jellow  atrophy,  cirrhouB,  and  caoorr.  In 
scanrv  ao  oxcoas  of  aric  acid  i*  geaenlly  <*''* 
served,  with  a  diminutioD  of  nre*  ud  Iba 
alkaline  phoaphat«a. 

In  functional  dcran^menta  of  the  lJw> 
etpeoially  thoee  brought  abont  by  diatorbuff 
of  the  "nitrogflJioui  equilibnum  "  bjrth«ii>- 
geitionoftoo  much  animal  food.  Ai  *  ecB- 
dition  antfioedent  to  the  developmrot  n 
phthisis  or  cancer,  and  BomctimoB  of  dimbeU^ 
or  preceding^  ihe  outbreak  of  tach  coaa^t"* 
tional  condition*  as  «jphilia,  acrofak,  tod  o^ 
gout  in  its  early  attacks. 


1,  TfTo  aciil  cakuli. — Calculi  mainly  composed  of  unc 
acid  are  the  most  frequent  of  all  urinary  concretions,  beifig 
present  in  some  form  or  otlier  in  at  least  80  per  ceut.  of 
all  calculi  that  come  under  observation.     This  frequency 
led  the  earlier  observers  to  consider  that  uric  acid  Vhs  i 
necessary  constituent  of  all  stones,  and  tliey  believed  it  to 
have  special  concreting  powers,  (concreting  acid),  in  con- 
sequence of  this  view  the  term  *'  lithic  "  or  stouo  acid  ww 
given  it.     The  discovery,  however,  of  oxalate  of  lime  and 
phosphate  of  lime  in  calculi,  solely  composed  of  these  sob- 
stances  led  to  the  abandonment  of  this  error,  though  the 
term  is  still  erroneously  applied.      Uric  acid  calculi  may 
be  large  and  solitary,  (fig.  97),  in  which  case  they  have  a 
smooth ,  or  a  sUghtly  granular  surface,  of  a  yellow  or  red- 
dish-brown colour,  oval  in  shape,  and  range  in  size  from 
a  pigeon's  egg  to  that  of  a  hen's  egg,  on  section  they  are 
hard   and   brittle,   and   marked   with  concentric    lomiun 
of  often  different  degrees  of  friability,  which  are  appar- 
ently determined  by  the  amount  of  organic  matter  pre- 


sent.  Medium  sized  and  multiple  calcnli  are  like  the 
preceding,  only  Bmuller,  ranging  from  that  of  a  bean 
np  to  a  pigeon's  egg,  their  Burfaoe  is  often  facetted 
from  mutual  pressure.  Small  and  nnmerous  *' pisiform" 
calculi  are  small,  yellowish,  rounded  bodies,  ranging 
in  eise  from  a  pin's  point  to  that  of  a  marro^vfat  pea, 
these  are  often  discharged  from  the  bladder  in  cou- 
eiderablo  quantities,  especially  in  elderly  people.  The 
formation  of  these  small  calculi  may  go  on  continuously 
for  some  time,  and  no  sooner  has  one  collection  passed 
than  another  forms  ;  any  one  of  these  small  stones  being 
retained  may  in  process  of  time  become  a  large  calculus, 
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but  as  a  role  it  will  be  found  that  the  larger  stones  have  a 
history  of  only  one  attack  of  colic,  and  if  removed  du  not 
usually  recur.  These  pisiform  concretions  seem  to  be 
intermediate  between  the  usual  form  of  calculus,  and 
gravel,  which  latter  consists  of  crystalline  aggregations  of 
uric  acid.  This  gravel  or  red  sand  may  accumulate  in  tlie 
pelvis  of  the  kidney,  or  in  the  lower  portions  of  the  ureters 
in  such  abundance  as  to  occasion  considerable  cohc,  and 
irritation  of  the  urinary  tract  in  its  passage.  The  ten- 
dency to  the  formation  of  uric  acid  calculi  is  most  marked 
at  the  extremes  of  life,  i.«.,  in  children  and  elderly  per- 
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sons,  whilst  pravel  is  more  common  among  adnlts.  In  all 
cases  an  highly  acid  condition  of  the  urine  is  essential  lor 
its  deposition  in  either  form,  and  the  close  relationship 
between  it  and  gont  has  loncj  been  recognised,  '*We  hare 
married  two  sisters."  writes  Erasmus  to  a  friend,  *'you  hsve 
gout  and  I  have  gravel/'  and  this  observation  is  do  doubt 
true  as  regards  the  calculous  formations  of  uric  aoid  id 
adult  life.  In  children,  however,  no  such  relrttionfibip 
exists,  for  thoagb  the  children  of  a  gouty  stock  may  Buffer 
from  calculous  and  uric  acid  deposits,  yet  in  a  vart 
majority  of  cases  no  such  connection  can  be  traced.  Id 
children  calculus  is  more  frequently  the  result  of  some 
debilitating  illness,  and  from  the  very  highly  acid  nrino 
secreted  by  them  under  very  slight  disturbing  inflnence. 
It  is  important  to  bear  this  in  mind,  since  the  teadene; 
to  the  recurrence  of  stone  is  far  less  in  cluldren  tliui 
in  elderly  persons.  "With  regard  to  mixed  calculi  of  urifl 
acid  with  other  constituents,  that  of  phosphate  of  lime  is 
the  most  common,  then  oxalate  of  lime,  whilst  triple  pbos> 
phate  will  be  deposited  whenever  the  urine  becomes  alk** 
line  &om  ammoniacal  decomposition. 

2.   Urates. — These  boihes  are  very  uncommon  as  fonniDS 
the  sole  constituent  of  stone,  especially  in  adults.    Uixad 
with  a  considerable  proportion  of  uric  acid  they  more  ftfr 
quently  occur  in  the  calculi  of  young  children ;  whilst  com- 
bined with  oxalate  of  hme  they  form  the  nucleus  in  fiftj-six 
per  cent,  of  all  calcuh  examined.      They  are  generally 
stated  to  consist  of  urate  of  ammonia,  but  analysis  sbo^s 
that  urate  of  soda  and  urate  of  lime  are  also  present.  They 
never  attain  the  large  size  of  the  uric  acid  calculus,  but 
are  of  the  size  of  au  almond  to  that  of  a  good  sized  marble, 
generally  multiple,  two  or  throe  being  usually  found  to- 
gether.  Their  colour  is  light  fawn  or  greyish-yellow.  They 
are  less  compact  than  a  pure  uric  acid  calculus,  and  their 
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nucleus  under  a  lens  often  presents  a  ragged  appearance. 
These  calculi  are  always  deposited  in  acid  urine,  except  a 
form  to  be  noticed  subsequently,  wbicli  consiHts  of  a  mixture 
of  triple  pboaphato  and  urate  of  amnaonia,  and  wliicii  is  as- 
sociated with  au  ammouiacal  condition  of  uriue.  Urates 
sometimes  occur  as  gravel,  when  they  are  precipitated  in 
the  urinary  passages  as  spiked  grannies,  but  tboir  chief 
interest  lies  in  their  forming  infarcts  in  the  reutil  tubes  of 
young  infants.  These  consist  of  irregular  masses  of 
arat«  of  nnunonia  and  soda,  forming  yellowish-red  lines, 
which  radiate  from  the  papUIffi  to  the  bases  of  the  jjyra- 
mids.  They  are  said  to  have  never  been  met  with  in  the 
kidneys  of  children  born  dead ;  they  usually  occur 
from  the  second  to  the  nineteenth  day  after  birth,  though 
in  some  instances  they  have  been  mot  with  as  late  as  three 
or  four  months.  They  are  generally  regarded  as  physio- 
logical rather  than  pathological ;  they  are  no  doubt  de- 
posited from  a  concentrated  urine,  the  iirst  effort  of 
the  kidney  at  elimination,  for  just  as  meconium  con- 
sists almost  entirely  of  biliary  matters  and  mucus,  so 
we  may  suppose  the  urine  at  birth  to  consist  cliiefly  of 
orates,  and  to  be  in  a  concentrated  condition  till  the  pro- 
per elaboration  of  the  urine  is  perfected  by  the  usual 
nietaboho  changes  under  the  influence  of  respiration. 
These  infarcts  may  be  taken  for  the  granules  of  bilirubin 
Sometimes  deposited  ia  the  renal  cells  of  icteric  patients, 
or  granules  of  bilirublu  may  be  mixed  with  these  urates. 
Scattered  deposits  of  urates  are  frequently  found  in  the  gra- 
nular kidney,  these  are  most  frequent  in  the  cortex,  and  are 
apparently  not  connected  with  the  tubes,  whilst  in  the  so- 
called  ••  gouty  kidney  "  the  deposits  occur  in  the  papillary 
portion  of  the  pyramids,  and  are  decidedly  intra- tubular. 
Although  calculi  composed  mainly  of  uric  acid  are  fre- 
quent, and  those  of  urates  rare,  yet  with  regard  to  the 
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to  reeeot    observ&tioiis,   fhe  reverse 
of  urates  and  oxA]fttes  Leing  the  moet 


irv 


. — There  aie   few   subjects  in  urinary 
lure  excited  ke«Der  coQlroversy  than  th 
Hit  oaaw  tending  to  produce  a  depotiit 
eryalab  in  urine.     Originally  disoorered 
180S,  lA  the  constituent  of  the  mnlbeny 
\r  of  f  huhis,  its  preceoee  as  a  crrstalline  deposit  io 
ior  a  long  time  orcriookod.     In  1842,  Dt, 
B0iBtlM"M«liM2Oaxette."  drew  attention  to 
irralatfl-  of  lime  was  frequently  present  ts  ft 
in  nrine,  and  detailed  a  scries  of  Di:r* 
symptoms  which  he  alleged  were  as»- 
Ife  appfaranoe  of  this  salt  in  the  urine,  and 
Im  a^faaai  to  be  intimately  connected  with  &d  ib' 
pnlaetian  of  oxalic  acid  in  the  system.     Dt. 
BM*s  akearratioos  were  at  first  accepted  with 
«f  haotetm.  Init  subsequently  they  recei 
of  BndM  and  B«gbie.     As  more  citen 
WfKt  vade  it  was   found  that  crystals 
«f  fiaa  «m  of  rerj  frequent  occurrence,  that 
Wider  a  variety  of  pathological 
tbaft  ihgy  me  ao  lar  &om  being  invariably  asso- 
vtt  A  tniB  of  eerrons  and  dyspeptic  symptoms 
frofMtttly  met  with  in  the  urine  of  perftons 
w^QipMt^  robust  health.     Uereupon  a  reac 
I  tlM  fffiia«"  gained  ground  that  these  dc^i 
aigBiioAnoe  whatever,  and  it  was  e 

the  oxahc  acid  found  in  the  urioi 
or  vaa  asereted  as  Ruch,  from  the  blood] 
«m1  ii  w    ii^nlr^   that  oxalic  acid  was  merel 
by  cfaaages  occurring  in  the  urine  a 
la  Sagiaad  tbeae  views  have  been  advocated 
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by  Basham,  Bence  Jones,  and  Owen  Reea.  The  latter 
gentleman  goes  so  far  as  to  regard  ''oxalate  of  lime  merely 
AS  uric  acid,  or  urate  altered  after  secretion/'  and  states 
that  he  has  entirely  failed  to  detect  the  peculiar  patho- 
logical conditions  which  have  been  said  to  connect  them- 
Belves  with  the  so-called  oxalic  acid  diathesis,  and  is  con- 
vinced that  it  muBt  be  regarded  aa  an  accidental  aiid 
unimportant  modifiiiatiou  of  that  most  significant  variation 
from  health  which  consists  in  the  excretion  of  uric  acid,  or 
its  compounds,  in  abnormally  increased  proportion.  Facts 
which  we  will  now  consider,  however,  are  now  known 
wliich  point  to  the  conclusion  that  oxalic  acid  is  formed  in 
the  organism  and  excreted  with  the  urine,  and  that  uric 
acid,  though  it  may  be  a  factor,  ia  not  the  only  Rource 
from  which  it  is  derived,  either  by  oxidation  within  the 
Bystem  or  by  decomposition  after  it  has  been  excreted* 
The  following,  then,  are  the  chief  pathological  and  cliiiical 
conditions,  under  which  oxalic  acid  combined  with  lime 
makes  itu  appearance  iu  the  urine  as  a  deposit  of  calcium 
oxalate. 

1,  Dirfctly  from  food  by  the  ingestion  of  suUttances  coutaiit- 
iutf  oxalate  of  //»/<*. — It  is  a  well-knowu  fact  that  oxalate  of 
lime  crystals  have  been  found  in  abundance  in  the  urine  of 
persona  who  have  attempted  to  poison  themselves  with 
oxalic  acid  ;  and  experiments  have  shown  that  when  non- 
poisonous  doses  arc  taken  about  twelve  per  cent,  of  the 
ftcid  taken  by  the  mouth  appears  as  a  lime  salt  in  the 
urine.  Many  fruits  and  vegetables,  such  as  rhubarb. 
sorrel,  tomatoes,  onions;  and  turnips,  contain  crystals  of 
oxalate  of  lime  ;  and  to  many  persons  in  weak  health,  in- 
dulgence in  such  articles  is  invariably  followed  by  an 
attack  of  indigestion  and  the  appearance  of  crystals  of 
oxalate  of  Umc  in  the  urine.     It  has,  however,  been  urged 

kt  oxalate  of  lime  cannot  thus  be  abaorbed  irom  the  in*- 


I  p«M  o«t  mncbaaged  snlo 
■wImWityin  wmier, 
tlutt  the  n8olabQtt3r  is  exAg- 
oiil  tkal  fiteier.  in  bis  "  Dictioittij 
of  oxalafce  of  lime  ia 
4— bt,  ^petfs  small ;  bat  u 
the  mieroecope  aod 
eorposde,  so  ibit,  u 
gnTity  of  an  avenge 
•f  vslar  -g^^  of  an  inch  in 
to  000  aMothar  a«  the  cubes 
inch  of  ^ater  wonM 
«l  tbaM  cxjstalf;,  and  wonli 
to  Stanr,  dissolve  54,000 ;  and  ten 
1.000,000  of  these  crjrstuls; 
rt  vith  a  larger  proportioQ 
of  Uood  circulaiiag  in 
than  saiBcieut  to 
Urines  contaiuing  oxalate 
from  the  food  are  rarely  altered  is 
and  the  ctystab  oeaaa  to  1m» 
distant  period  after  their  ingsstioD. 
be  oeeaaioned  by  their  passage 
mk  mostk  n  iMre  passing  attack  of  in- 
micturition,  if  there 
eansed  by  the  passage  of 
IIm  airmkj  aensitiTe  mncotts  membrane. 
imeemtpi^  ojritiotion  of  tht  $accka' 
yriuriples  of  the  food,— 
into  carbonio  acid  and  water, 
jiM  BSfcral  interme^liary  noD-nitrogen* 
of  irhich  Iha  ehief  arc  glycoUic,  lactic,  and 
The  albominons  principles,  besides  yielding 
nitrossatMWs  bodies,  as  lencin,  kreatin,  uric  acidi 
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and  urea,  also  furnish  a  series  of  nou-nitrogenoua  fatty 
acids  similar  to  those  obtained  horn  the  saccliarine  and 
amylaceous  principles.  Now,  in  the  downward  progress  of 
these  acids  towards  their  lowest  term,  carbouio  acid  and 
water,  it  is  quite  possible  that  arrest  of  oxidation  may 
take  place  nt  any  one  of  them ;  and  that  whilet  perfectly 
normal  action  produces  carbonic  acid  and  water,  a  check 
to  the  process  will  lead  to  the  appearance  of  oxalic  acid  in 
the  nrine.  Indeed,  it  is  probable  tbat  there  ai-o  many 
conditions,  within  physiological  limits,  in  which  power  is 
economised  in  the  system  by  eliminating  the  lower  oxi- 
dized product,  oxalic  acid,  by  the  urine,  iuBtead  of  in  its 
completely  oxidised  state,  as  carbonic  acid,  by  the  lungs. 
Oxalic  acid  formed  under  these  cucumstancos  will  only 
occasionally  be  present  in  the  urine,  and  will  often  appear 
and  disappear  without  any  apparent  alteration  ui  health. 
Wlien  the  crystalti  of  oxalate  of  hme  are  deposited  in  these 
cases,  they  will  be  found  in  the  urine  passed  within  a  few 
hours  after  food,  their  presence  often  inducing  profuse 
urination. 

8.  From  increased  tuiue  metabolUm. — As  stated  above,  the 
albuminous  principles  by  oxidation  break  up  into  two 
parallel  series ;  nitrogenous  bodies  and  noii-uitrogenous 
fatty  acidp,  Wlien,  tlierefore,  increased  metabolism  of 
tissue  occurs  witliin  the  bod)',  we  have  an  increase  of 
these  products  in  the  urine.  This  is  probably  the  most 
frequent  cause  of  the  appearance  of  oxalate  of  hme  de- 
posits in  the  urine,  and  they  are  met  with  under  a  variety 
of  pathological  conditions,  frequently  during  the  course  of 
most  febrile  diseases,  in  pulmonary  and  cardiac  affections 
in  whicli  respiration  is  impeded,  and  in  disorders  of  the 
hepatic  functions  and  depressed  conditions  of  the  nervous 
system.  The  urines  in  these  oases  arc  generally  of  a  deep 
jorange  colour,  of  high  average  specific  gravity,  with  an 
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excess  of  nrea  and  phosphoric  acid,  and  are  usually  turbi 
vith  mucus  and  urates,  while  the  deposits  of  oxalate  ari 
not  usually  persistent,  often  disappearing  for  a  few  da\ 
to  return  again  in  great  abundance.  The  oxalic  acid 
this  case  probably  is,  from  reasons  already  stated,  not  di*- 
rived  from  the  decomposition  of  uric  acid,  either  in  the 
blood,  or  subsequently  in  the  urine  after  emission.  The 
most  rational  explanation  of  its  appearance  being,  that  tb« 
process  of  oxidation  within  the  body,  under  circumst«nco9 
of  increased  tissue  metabolism,  is  only  sufficient  to  rednce 
a  certain  quantity  of  uon-nitrogcnouB  fatty  acids  formed 
within  the  body  to  their  lowest  term  of  carbonic  acid,  and 
consequently  oxalic  acid,  which  is  one  of  the  series,  ap* 
pears  in  tlie  urine. 

4.  From  the  muctta  of  the  urinary  pasMa/fn, — Crystals  of 
oxalate  of  lime  have  been  found  in  the  mucus  of  the  gall- 
bladder and  in  the  gravid  uterus,  and  it  has  therefore  been 
suggested  that  the  crystals  that  appear  in  the  nrine  maf  < 
have  their  origin  in  the  mucus  of  the  geuito-uriuary 
passages.  In  some  cases  this  is  probably  true,  but  in  the 
majority  of  instances  we  have  no  evidence  of  any  morbid 
condition  of  the  urinary  passages  to  account  for  iheir  ap- 
pearance. It  is  probable,  however,  that  calculi  composed  of 
oxalate  of  lime  may  result  from  chemical  changes  taking 
place  in  the  mucus  of  the  nrinary  passages,  for,  as  Professor 
Parkes  (op.  cit.)  has  remarked,  '*iio  one  con  observe  the  enor- 
mous amount  of  oxalic  acid  in  calculi,  and  believe  that  snch 
abundance  could  ever  come  from  the  blood."  A  very  in- 
genious hypothesis  has  been  advanced  by  Meckel  to 
account  for  this  formation  of  oxalate  of  lime  in  mncus^  bj 
assuming  that  the  mucous  membrane  of  the  nrinary  pas- 
sages becomes  the  seat  of  a  specific  catarrh.  In  this 
catari'h  a  tough  adhesive  mucus  is  secreted,  which  has  a 
tendency   to   undergo   acid  fermentation,   and  in   which 
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oxalate  of  lime  appears  when  such  fermentation  occTirs. 
At  first  this  oxalate  of  lime  mucus  is  of  gelatinous  consiBt- 
ence,  but  gradually  it  takes  up  more  and  more  oxalate  of 
lime  from  the  decomposed  uriue,  and  thus,  growing  more 
ani  more  firm,  a  stony  concretion  is  nt  length  formed. 
The  large  and  numerous  crystals  of  oxalate  of  Ume  so  fre- 
quently observed  in  the  urine  of  persons  suffering  from 
spermatorrhcea,  are  most  probably  derived  from  the  mucus 
of  the  geuito-uriuary  passages ;  for  if  a  patient  sufTering 
from  this  malady  he  directed  to  collect  the  urine  passed  at 
stool  in  a  small  vessel,  and  also  tlie  seminal  and  mucous 
discharge  which  generally  follows  micturition  during  the 
act  of  defecation,  separately  in  a  te&t-lube  orongluss-shde, 
it  will  be  found  that  both  the  urine  and  the  discharge  con- 
t&in  oxalates,  which  are,  moreover,  intimately  mixed  up  in 
the  latter,  thus  indicatiug  an  iutxiusic  origin.  It  is  not 
improbable  that  the  oxalate  of  limo  deposits  so  frequently 
observed  in  the  urines  of  ataxic  patients,  especially  during 
the  so-called  urinanj  crities^  may  originate  in  this  way, 
owing  to  an  abnormal  coniUtion  of  the  mucous  membrane 
of  the  nrinary  passages  resulting  from  disturbed  innerva- 
tion. 

5.  From  exaaa  of  acid  in  the  itystem. — Beneke  (op*  eit,) 
huB  pointed  out  that  the  increased  production  of  lactic  and 
butyric  acids  in  the  alimentary  canal  is  frequently  asso- 
ciated with  oxaluria,  since,  as  ho  thinks,  the  excessive 
formation  of  these  acids  prevents  the  development  of  the 
red  corpuscles,  so  that  oxidation  is  inHutlicicutly  performed, 
A  catarrhal  condition  of  the  mucous  membrane  of  the 
intestines  he  also  pointed  out  as  being  lre<xueutly  found 
accompanying  this  condition  ;  he  does  not,  however,  con- 
sider it  as  being  a  proximate,  bat  only  a  determining, 
cause  of  the  disorder.  Wliilst  endorsing  Beneke's  state- 
ment that  deposits  of  oxalate  of  limo  are  met  with  in  per* 
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BODS  suffering  from  dyspepsia,  attended  witli  CTcepeive  for* 
matioD  of  lactic  and  butyric  acids,  I  do  not  considtir  his 
explanation  to  be  tlie  correct  one,  since  in  these  cs^  I 
believe  a  catarrhal  condition  of  the  mucoas  membrane  of 
tlie  digestive  canal  to  be  the  proximate  cause,  whicli,  bj 
hindering  the  onward  passage  of  the  food,  favours  fermeit- 
iative  changes  and  the  production  of  lactic  and  butrric 
acids.     These  acids,  which  are  formed  in  small  quantities 
in  the  large  intestine  in  health,  being  absorbed  into  tbe 
blood,  are  normally  reduced  to  carbonic  acid,  whioh  under 
ordinary  circumstances  passes  off  with  the  other  carbonio 
acid  formed  in  the  body  by  the  lungs.     If,  however,  the 
process  of  respiration  be  at  all  impeded,  some  of  the  car- 
bonic acid  may  be  eliminated  by  the  urine,  combined  with 
tlie  oxides  of  potash  and  soda,  in  the  form  of  alkahne  c&r. 
bonates,  causing  an  alkaline  condition  of  tliat  secretion.* 
Or  if  the  acids  absorbed  from  the  intestinal  canal  into  the 
circulation  be  formed  in  excess,  their  reduction  into  c&r- 
bonic  acid  may  be  incompletely  performed,  and  so  tbe 
intermediate  acid,  oxalic,  appears  in  the  urine  in  oombiiu- 
tion  with  lime.     It  is  this  condition,  and  this  condition 
alone,  to   which   I   think  the  term  "oxaluria"   may  be 
clinically  applied  with  a  fair  show  of  reason,  eincA  tht 
chief  and  most  persistent  urinary  phenomenon  is  the  de- 
posit of  oxalate  of  Ume  crystals  in  the  urine. 

The  symptoms  attendant  on  oxaluria,  are  in  typical 
cases  sufficiently  characteristic  to  distinguish  them  from 
those  which  accompany  the  dcrangcmentu  associated  with 
deposits  of  uric  acid,  and  which  the  late  Dr.  MurchisoiM 
(op.  cit.)  so  graphically  portrayed  in  his  account  of  Lhe^ 
condition  he  termed  *'  lithtemia.**  Thus  the  snfferers  from 
oxaluria  are  to  he  found  chieffy  among  the  careworn, 

•  Lnneefy  July,   1880.     "  A  Form  of  Dyapepsia  aasociated  trit 
%\\  Alkaline  Condition  of  the  Urine."     By  the  Author. 


OXALUBIA, 


463 


haxaRsed,  the  overworked,  and  underpaid  members  of  the 
community,  and  form  a  marked  contrast  in  appearance  to 
the  gonerahty  of  those  troubled  with  uric  acid  tendenciee; 
whilst  high  hving  combined  with  sedentary  habits  tends  to 
promote  a  condition  of  ''UtliiEmia,"  so  that  persons  suffer- 
ing from  that  form  of  dyspepsia,  instead  of  feeling  re- 
freshed by  food,  are  seized  '*  with  a  feeling  of  oppression, 
often  of  weariness  and  aching  pains  in  the  limbs,  and  an 
insurmountable  sleepiness  after  meals  "  (Mui*chison).  On 
Uie  other  band,  patients  with  oxaluria  feel  for  a  time 
better  after  food  and  improve  on  a  generous,  if  suitably 
selected,  dietary.  Again,  a  tendency  to  uric  acid  deposits 
is  more  frequently  met  with  among  dwoUerR  in  towns, 
whilst,  as  far  as  my  experience  goes,  the  victims  of  oxal- 
uria are  most  frefjuently  country  patients,  especially  those 
residing  in  damp  aud  marshy  districts,  or  on  cold  ill- 
drained  clay  soils :  situations,  in  fact,  in  which  catarrh«l 
affections  of  the  intestinal  canal  are  likely  to  be  engendered. 
Although  in  both  conditions  the  mental  state  is  more  or 
less  affected,  still  it  assumes  a  diffc^rent  aspect  in  each. 
In  "  Uthtemia"  the  patient  is  irritable,  fretful,  peevish,  and 
discontented  with  those  around  him,  but  he  is  rarely  at 
fault  with  himself  or  hypochondriacal.  In  oxaluria,  how- 
ever, the  patient  is  generally  amiable  and  easy  tempered 
with  his  relations  and  dependonts,  but  is  himself  filled 
with  the  deepest  gloom  and  forebodings,  and  is  painfully 
hypochondriacal.  In  oxaluria  the  bowels  are  irregular, 
constipation  at  timew  alternating  with  a  colicky  diarrhcea 
of  frothy,  yeasty  character,  and  not  infrequently  accom- 
panied with  considerable  discharges  of  blood.  The  urine 
is  usually  of  a  pale  greenish  colour,  and  the  quantity 
passed  in  the  twenty-four  hours  normal  in  quantity  and 
Bpeoific  gravity.  Its  chief  characteristic  is  the  deposit  of 
crystals  of  oxalate  of  lime,  which  are  found  most  abuu- 
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daotly  in  the  morning  urine  passed  on  &:st  rising.  Owing 
to  the  presence  of  these  crystals  causing  irritation  of  the 
mucous  mcmbrano  of  the  bhidder,  micturition  is  frequent 
and  urgent,  though  the  quantity  of  urine  passed  is  not 
large.  Traces  of  sugar  are  not  infrequently  present,  and 
sometimes  sugar  for  a  while  replaces  the  deposit  of  oxal- 
ates, and  vic€  versa.  Tliis  transformation  has  been  ac- 
counted for  by  the  hypothesis,  that  whilst  oxalic  acid 
denoted  a  condition  of  impcrfoot  oxidation,  sugar  repre- 
sented a  still  lower.  The  appearance  therefore  of  oxalates 
with  a  diminution  of  the  excretion  of  sugar  has  frequently 
been  taken  as  a  favourable  symptom  of  diabetes,  au 
opinion,  however,  which  I  do  not  think  altogether  war- 
ranted. The  urine  occasionally  conttiins  an  excess  of 
phosphate  of  lime,  though  this  condition  is  not  nearly  so 
frequently  observed  in  this  form  of  oxaluria  as  in  the  case 
where  the  deposit  of  oxalate  of  lime  results  apparently 
from  increased  tissue  metabolism,  and  in  which,  as  has 
been  already  stated,  an  increase  of  urea  is  also  generally 
noted.  Various  reasons  have  been  a^isigned  to  account 
for  the  association  of  deposits  of  oxalates  with  occasional 
excess  in  the  elimination  of  phosphate  of  lime  in  the  urine. 
The  most  probable  explanation  is  tliat  it  originates  in  two 
ways : — a.  In  those  cases  where  there  is  an  excess  of  urea 
the  increase  in  the  elimination  of  the  phosphoric  acid  is 
the  result  of  the  increased  metabolism  of  the  tissues  gene- 
rally, b.  Where  the  deposits  of  oxalate  of  hmo  are  aaaooi- 
ated  with  catarrh  of  the  intestinal  canal,  and  the  formm- 
tion  of  lactic  aud  butyric  acids  is  excessive,  the  phosphate 
of  lime  is  derived  not  from  tlio  tissues,  but  from  the  ali- 
mentary canal,  the  lactic  acid  having  a  powerful  aolveni 
action  on  this  salt ;  so  that  if  it  is  introduced  in  excess 
with  the  food,  a  larger  proportion  will  be  dissolved  out  and 
pass  into  the  system  than  would  otherwise  be  the  case, 
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addifcion  to  the  mental  depression  already  mentioned, 
patients  suffering  from  this  form  of  oxalaria  are  troubled 
with   many  anomalous   symptoms  indicative  of  nervous 
disturbance.     Thus»  a  burning  sennatiou  is  usually  felt 
across  the  loins,  accompanied  by  a  feeling  of  tightucssand 
dragging  round  the  abdomen,  shooting  and  burning  pains 
in  the  lower  Hmbe,  twitching  of  certain  groups  of  muscles, 
with  often  a  feeling  of  uumbncssr  dcadncss,  and  coldness 
in  different  parts  of  the  body.     These  symptoms,  when 
I      present  together,  may  lead  us  to  infer  that  the  patient  is 
^—^fferiug  from  an  early  stage  of  locomotor  ataxy,  as  was 
^Bihe   case   with    an   out-patient   under    my   care    at   the 
^Kjondon    Hospital,   when   he   ^st   came   under   observa- 
^KtioD.     The  fact,  however,  that  other  characteristic  symp- 
[     toma  were   absent,   and   did  not   develop,   and   that  he 
improved   on   a   treatment  directed  to   the  relief  of  the 
dyspeptic   condition,  soon   dispelled  any  doubts  on   that 
I      point.      In  another   case  the  patient  had  been  actually 
treated  for  some  time  for  incipient  locomotor  ataxy,  and 
alao  for  eyphihfcic  disease  of  the  npinal  cord,  his  symp- 
toms being  ultimately  relieved  by  the  discharge  of  a  small 
concretion  of  oxalate  of  Hme  (p.  C12). 

Oxalate  of  lime  calculi  present  themselves  in  two  forms. 
The  most  common,  a  large  rough  calculus  commonly 
called  tlie  *' mulberry  calculus"  (figs.  88,89),  and  le^s 
frequently  as  numerous  small  rounded  concretions^  re- 
sembling and  known  as  *'  hemp-seed  "  calcuh.  The  mul- 
berry calculus  often  attains  a  considerable  size.  It  has  a 
rough  irregular  surface,  and  is  of  a  dark  colour.  It  is 
extremely  hard,  and  on  section  (fig.  39)  presents  an 
aogular  structure  with  dark  coloured  lamince,  which  are 
very  compact,  and  are  often  marked  with  fine  parallel 
linos.  The  nucleus  most  commonly  consists  of  a  mixture 
f  urates,  oric  acid  and  oxalate  of  lime ;  more  frequently, 
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however,  than  with  other  calculi  the  nucleus  is  BometiiDM 
purely  ha>mic.  Although  calculi  uf  pure  oxalate  of  liioe 
are  by  no  meona  rare,  still  it  is  most  frequently  mixd 
with  other  coustitueuts,  the  most  frequent  is  tbut  af 
oxalate  of  Umo  and  uric  acid  in  alternating  layerii  ramid  a 


Fio.  38.— Mulberry  cuicutiia — oxaialtt  of  lime. 

mixed  nucleus  of  both  substances  (fig.  40),  whilst  n«t 
in  frequency  comes  the  calculus  formed  by  an  exUniil 
crust  of  calcium  and  triple  phosphate  on  a  mass  of  ou- 
late  of  lime,  these  calculi  often  attain  a  prodigious  size. 


Fig.  S9. — Section  of  mulbenr  okIooIos. 

Oxalate  of  lime  is  sometimes,  but  very  rarely,  depoeit^l 
on  other  calcuU  in  a  cryBtallino  form  {Path,  6'oc.  Tram,^ 

vol.  XXV.). 

The  small  "hemp-seed"  calculi  vary  in  size  from  a  piu'fl 
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kead  to  that  of  a  hemp- seed,  smooth  and  dark  coloured. 
"They  are  ofbeu  discharged  in  considerable  numb^rH,  and 
like  the  piriform  calculi  of  urio  acid,  the  tendency  to  form 
is  long  continued. 


Calcutui  compMed  chiefly  of  orio  acid  ;   with  a  miiod  nucleus 
of  uric  ftoid  nnd  oxalat«  of  liiue. 


165.  Cystinuria. — Cystin  calculi  are  comparatively 
rare  in  actual  practice,  though  if  we  judge  from  the  num- 
bers preserved  in  pathological  maaeumB,  we  nhoukl  think 
them  by  no  means  uncommon.  Cystin  calculi  rarely 
attain  to  considerable  size  like  uric  acid,  or  phosphatic  cal- 
culi, but  are  generally  of  medium  size  ;  they  are  usually 
oval,  but  some  times  cylindrical ;  their  surface  is  finely 
granular,  with  small  crystals  often  dispersed  over  it  of  a 
pure  yellow  colour ;  they  break  with  a  crystalline  fracture, 
and  are  soft  and  fioraewhat  compressible.  Their  cut  sec- 
tion presents  a  yellow  colour,  turning  pale  green  on  ex- 
posure to  hght,  with  a  Homewhat  radiated  appearance. 
Usually  they  consist  entirely  of  cystin,  but  some  have  a 
nucleus  of  uric  acid  on  which  the  cystin  is  deposited,  cys- 
tin also  occurs  as  a  urinary  deposit  and  as  gravel.  The 
urine  in  these  cases  has  generally  a  yellowish-green 
colour,  and  a  pecuhar  smell  said  to  be  like  sweet  briar 
when  fresh,  but  rapidly  acquiring  a  putrescent  smell  when 
kept,  whilst  an  oily  looking  film  speedily  forms  on  the  sur- 
face.    Bhould  the  urine  be  acid  at  tlie  time  of  passing,  the 

'stin  may  be  kept  in  solution,  but  as  soon  aa  ammoniacal 
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daoompOfliticin  sots  in  it  will  be  deposited  :  Htnc«,  tlioii^li 
eyafcin  is  freely  soluble  in  ammonia,  it  is  not  so  in  car 
bouate  of  ammonia  or  any  of  the   alkaline  carboiiaU^. 
Some  obserrers  have  stated  that  urines  containing  cystiD 
are  poor  in  nxea  and  uric  acid.      The  conditions  na^n 
which  cjstiu  calcnh.  and  gravel,  are  formed  in  the  nriDan' 
passages  is  not  yet  determined.      Heredity  seems  to  hAT« 
Bome  influence,  undoubtedly  it  is  frequently  met  with  m 
the  members  of  the  tiame  family.      From  its  cout&ininji; 
sulphur,  and  the  close  correspondence  that  exists  between 
it^  elementary  composition  and  that  of  taurin,  it  has  W»n 
stipposed  that  under  certain  circamstances  its   excrcbou 
compensates  for  Uie  deficient  action  of  the  liver  in  th« 
elimination  of  sulphur.      The  view  I  am  disposed  to  ifcke. 
is  that  cyetin  is  formed  directly  from  taurin,  in  a  maun«r 
perhaps  analogous  to  the  formation  of  indigo  from  iudul. 
The    observations    of    Naunym    and    Dragendorff  Lare 
shown   that  normal  urine  contains  traces  of  bile  ftci<)«. 
of  which  plycochoUc  acid  is  tbe  chief,  so  that  it  is  probable 
that  some  portion  of  the  taurochohc  acid  is  oxidized,  tad 
furnishes  the  partially  oxidized  sulphur   product,  which 
in  minute  quantities  is  always  present  in  normal  urine. 
Moreover,  Dr.  Oliver  has  recently  shown,  by  means  of 
Lis  peptone  test,  that  tbe  bile  acids  are  often  enormously 
increased  iu  the  urine  in  many  morbid  conditions,  especiallv 
those  connected  with  functional  derangements  of  the  \\svx 
and  aniemia  (Lancet,  April  and  May,  1885).     It  may  be, 
therefore,  tliat  under  certain  conditions,  the  quantity  of 
taurin  eliminated  by  the  kidney  is  increased,  or  its  excre- 
tion checked^  whilst  the  transformation  into  unoxidised 
sulphur  is  incompletoly  carried  out,  so  the  intermediate  pro- 
duct cystin  is  the  result.   However  that  ma}*  be,  the  frequent 
association  of  cystinuria  with  some  disorder  of  the  hepatic 
functions  has  been  fairly  established.      Prout  regarding 
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the  peculiar  tallowy  and  waxy  character  of  tlte  complexion 
ao  &eqaently  noticed  in  these  cases,  suggested  the  proba- 
bility of  its  connection  with  fatty  liver.  Cyntin  calculi  and 
eyatin  gravel  have  been  fre(iuontIy  met  with  in  patients 
whose  kidneys  have  undergone  extensive  disorganisation. 
Btrumous  children  are  said  to  be  especially  liable  to  de- 
poaits  of  cystin,  and  it  has  been  frequently  found  in  the 
urine  of  chlorotic  females.  Benefit  is  experienced  by  the 
•mployment  of  oxidising  remedies,  sea  batliing,  iron,  and 
nitrO'inuriatic  acid.  All  these  circumstances,  as  well 
fte  the  statement  that  the  amount  of  urea  excreted  is 
diminished  in  these  cases,  strengtliens  t)ie  view  that  the 
formation  of  cystin  depends  on  a  local,  as  well  as  a 
general,  deticieucy  of  oxidation. 

166.  X  an  thin  calculi  are  ihe  rarest  of  all  urinary  con- 
cretions. In  all  recorded  instances  they  have  been 
removed  from  young  persons.  The  largest  calciili  was 
that  removed  by  Langenbeck  from  a  boy  aged  eight,  and 
was  the  size  of  a  small  egg.  The  stone  in  the  College 
of  Surgeons,  analysed  by  Mr.  Tuylor,  weighed  when  entire 
a  quarter  of  an  ounce^  and  was  taken  from  a  child  aged 
four.  These  stones  are  smooth  and  of  a  cinnamon  colour, 
and  acquire  a  pulish  when  rubbed.  A  few  cases  of  xuuthiu 
gravel  have  been  recorded,  these  all  occurred  in  young 
persons.  Dr.  Bence  Jones  considers  that  the  tendency  to 
deposit  xanthin  in  youtli  is  to  be  explained  by  the  fact,  that 
it  is  in  the  earlier  period  of  life,  the  greatest  cliemical 
variations  of  the  body  are  to  be  expected,  and  the  imperfect 
oxidation  of  xanthin  into  uric  acid  most  likely  to  occur. 

167.  PhoBphaturia. — AYe  have  already,  when  con- 
sidering the  chemistry  of  the  alkaline  and  earthy  phos- 
phates (p.  90),  stated  that  only  the  latter  are  depotiitod, 
and  that  this  deposition  occnrs  under  three  conditions.  1, 
When  the  urine  is  alkaline  from  Jixed  alkali  as  when  the 
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of  polaah  and  eoda  are  in  excess  in  the  urine. 
ft.  WImo  the  eartliy  phosphates  are  themselTes  elimiiifttAl 
in  «xe«s&.  A.  When  the  urine  is  alkaline  from  rvlatili 
mikmHt  mB  mhux  owing  to  the  decomposition  of  the  nret  in 
the  urinarf  passages  carbonate  of  ammonia  is  formed, 
vhicb  combines  with  ma^esinm  phosphate  to  form  the 
tri^  salt  ammouio-magne&ium  phosphate.  Each  of 
thaaa  eonditions  mast  now  be  considered  serintim. 

1.  Drfotit  of  mrik^  pko9phaUt  usKen  the  uriru  w  aVudiM 
fivm  linrf  tfttaii. — The  urine  is  usually   alkaline  when 
passed,  and  is  slightly  dondy  from  tlie  precipitated  calcium 
phosphate,  thongh  it  does  not  necessarily  contain  an  ci* 
oeas  of  this   body.      The   urine  is  usually  increased  in 
quantity.      The  specific  gravity  is  above  the  average,  sod 
the  urine  efferresoes  when  hydrochloric  acid  is  added,  tbfi 
deposited  phosphates  at  the  same  time  clearing  up.     Vert 
frequently  it  happens  that  owing  to  a  partial  deposition  in 
the  bladder  of  the  calcium  phosphate,  the  phoi^phates  arc 
discharged  like  a  creamy  fluid  at  the  end  of  micturition, 
the  passage  giving  rise  to  a  condderable  amount  of  irriU- 
tiou  at  the  neck  of  the  bladder.      Patients  very  often  con- 
sider this  creamy  discharge  an  evidence  of  spcrmatorrhoa. 
but  it  has  no  connection  with  that  condition,  and  a  fev 
drops  of  hydrochloric  acid  will  at  onoe  clear  up  the  deposit, 
and  make  its  character  evident.     Occasionally  it  happens 
that  the  urine  instead  of  being  alkaline  ia  slightly  acid; 
when  this  is  the  case  the  phosphates  are  not  deposited 
unUu  ike  urin«  u  boiled,  when  it  at  onoe  becomes  turbid 
from  the  precipitation  of  the  calcium  phosphate.      Tbs 
cause  of  this  deposition  of  phosphate  on  boiling  is  explained 
at  p.  94.     Urines  depositing  calcium  phosphate  often  cod* 
tain  an  excess  of  uric  acid,  but  so  long  as  the  secretion  oon 
tinue^  alkaline  the  uric  acid  will  not  of  course  be  deposited, 
but  should  the  urine  become  acid  it  will  crystaUize  out.  This 
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has  made  some  phytiicmus  consider  thattbo  two  conditionB 
alternate,  but  in  reality  it  only  depends  on  tlie  alteration 
in  the  reaction  of  the  urine  ^  for  if  we  render  the  urine 
artificially  acid  when  it  is  alkaline,  an  abundance  of  uric 
acid  will  generally  crystallize  out.  The  conditions  leading 
to  the  passage  of  urine  alkaline  from  excess  of  the  ^xcd 
\  alkalies  have  been  already  considered  (p.  62;.  They  are 
I  generally  met  with  in  debilitated  persons,  and  tliose  Buf- 
,     iering  from  flatulent  dyspepsia. 

^^b  2.  Vepont  of  caiirium  phosphate  [torn  excesvive  diminatum, 
^B-In  these  cases  both  the  alkaline  and  earthy  phosphates 
^^■re  eliminated  in  increased  quantities,  the  total  amount  of 
phosphoric  acid  excreted  in  twouty-four  hours  being  oft-eu 
as  much  as  7  or  9  grms.,  instead  of  the  normal  nmouut  2*5 
to  3  grms.  The  urines  are  generally  alkaline,  copious^ 
of  medium  Bpecific  gravity,  and  deposit  a  dense  mealy 
precipitate  of  phosphate  of  lime,  this  being  partially  de- 
posited in  the  bladder ;  the  last  portion  of  the  urine 
passed  is  much  thicker  than  the  first  and  consequently 
comes  away  with  great  fitraining  and  irritation.  Occasion- 
ally, the  orine  is  acid,  so  that  no  deposit  occurs,  and  till  a 
I  quantitative  estimation  is  made  it  is  impossible  to  tell  tlmt 
phosphoric  acid  is  draining  away  fi-om  the  body  in  such 
quantities.  When  we  have  to  deal  with  the  persistent 
t  ehmination  of  phosphoric  acid  in  excessive  quantities, 
I  very  distressing  constitutional  symptoms  are  associated 
1  with  its  discharge.  The  symptoms  vary  considerably  in 
'  individual  cases,  but  they  are  all  more  or  less  character- 
ij  ^iaed  by  groat  nervous  irritability,  derangements  of  diges- 
^hion,  great  emaciation,  severe  achin;^  pains  in  the  back 
^^md  loins,  especially  affecting  the  pelvic  viscera.  As  the 
I  disease  advances,  symptoms  analogous  to  those  of  dia- 
betes, especially  of  the  insipid  form,  make  their  appear- 
ce;    indeed,  the  disease  seems  to  merge  into  that  con- 
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ditioD,  insomuch  that  it  hae  been  proposed  to  give  to  this 
disorder  the  distiuctive  title  of  **  phoaphatic  diabet«t"  (8M 
Polynria,  p.  400). 

With  regard  to  the  conditions  that  lead  to  this  exces- 
Btvd  olimination  of  phoHphoric  acid,  very  little  is  knotm. 
Indeed,  there  is   no   question   in  scientific   medieiue  oo 
which  we  have  fewer  facts  to  generalize  from  than  Hut 
coucorniug  the  eUmiuation  of  *'  phosphates  in  diseue," 
»nd  consequently  there    are    few    subjects    which  hi« 
yielded  a  richer  harvest  to  the  quack.      Physiology  can 
only  tell  us  that  the   clement  phosphorus   is   abeolatcJ^ 
essential  for  the  growth  and  nutrition  of  the  tissuea,  bnt 
cannot  explain  its  role,     Wliilst,  therefore,  our  informA- 
tion  with  regard  to  the  physiological  action  of  phosphorn5 
within  the  body  is  still  bo  scanty,  it  is  obvious  we  are  not 
yet  in  a  position  to  indulge  in  speculations  concerning  the 
part  played  by  it  in  the  production  of  certain  pathological 
phenomena  with   which   it  has   been   associated.     It  is 
satisfactory,  however,  to  know  that  the  attention  of  Bciea* 
tific  workers  has  been  called  to  this  subject,  and  we  mij 
hope  that  shortly  a  sufficient  number  of  trustworthy  fMti 
may  be  collected,  which  will  enable  us  to  gain  a  deanr 
insight  into  the  part  played  by  this  important  element 
with  respect  to  the  nutritive  changes  with  which  it  is  con- 
cerned within  the  body.     Nor  is  cUuical  obserratiou  m 
this  instance  much  in  advance  of  our  physiological  and 
pathological  knowledge.     Excessive  eUmination  of  phos- 
phoric acid  has  been  noticed  in  acute  inflammation  of  the 
membranes   of  the   brain   (Bence   Jouea),   in   the   ncnte 
paroxysms  of  certain  forms   of  mania   (Sutherland  and 
Beale),  and  after  injuries  to  the  head  (George  Harley). 
And  the  late  Dr.  Golding  Bird  attributed  some  of  ihc  casos 
of  phosphaturia  that  came  under  his  observation  to  spinal 
lesions,  probably  functional  in  character.    But  whether  ia 
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these  conditions  it  is  due  to  increased  metamorphosis  of  the 
nervous  matter,  or  to  the  irritation  of  a  still  hypothetical 
**  coordinating  chemical  centre/*  or  to  the  influence  of  a 
disturbed  Condition  of  the  nervous  system  upon  nutrition 
generally,  it  is  at  present  impoaaible  to  decide.  Increased 
elimination  of  phosphoric  acid,  again,  Beneke  has  con- 
sidered in  some  oases  to  be  due  to  excessive  formation  of 
acid  in  the  tissues,  dissolving  out  the  earthy  phosphatt^H  ; 
in  these  cases  oxalates  and  phosphates  of  lime  will  both 
be  found  in  excess  in  tlie  urine.  Bimilarly  in  certain 
oases  of  dyspepsia  associated  with  excessive  formation  of 
lactic  acid  in  the  stomach  and  intestines,  more  phosphate 
of  lime  may  be  rendered  sohible,  and  absorbed  into  the 
system,  and  thus  pass  out  by  the  urine  instead  of  by  the 
bowel.  Marcet  has  shown  from  analyses  of  pulmonary 
tissue  in  consumption,  that  a  considerable  reduction  of 
phosphoric  acid  and  potasli  takes  place  both  in  the  in- 
soluble tissue  and  nutritive  material,  as  compai'ed  with 
healthy  lung  tissue.  And  Edlesscn  (op,  cit.)  has  shown 
that  the  excretion  of  phoKphorio  acid  is  increased  in  caees 
of  aneemia,  especially  pernicious  autemia.  The  observa- 
tions of  the  authors  I  have  quoted  ore,  however,  too 
limited  to  draw  definite  conclusions  from  as  yet.  All  that 
we  are  warranted  in  assuming  from  them  is,  that  in- 
creased excretion  of  phoHphoric  acid  is  met  with  in  those 
states  of  the  system  which  we  characterise  as  "nervous," 
and  that  it  is  often  met  with  accompanying  or  preceding 
diseases  in  which  disorder  of  nutrition  is  usually  well 
marked,  such  as  phthisis,  diabetes,  and  cancer. 

8.  Deposit  of  ammunU> -  tnaynMnm  phmphaU  in  urine 
alkaline  from  volatiU  alkali, — We  have  already  when  con- 
sidering the  variations  that  occur  in  the  reaction  of  ilie 
urine  in  disease  (p.  68),  described  the  nature  of  the  fer- 
meutatiou  that  leads  to  the  deoomposxtiou  of  the  urea  in 
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the  urinary  passages,  and  tlie  formation  of  carbonate  of 
ammonia,  which  combines  with  the  magnesiam  phosphate 
in  the  urine  to  form  a  triple  salt.  The  presence  of  crys- 
tals of  ammonio- magnesium  phosphate  in  ut^ne  at  thffj 
time  of  its  passage  from  the  bladder  is  indicative  of  local 
(catarrhal)  disease  of  some  part  of  the  urinary  tract,  and 
not  of  coubtitutiaual  disease.  The  ferment  which  sets  ap 
the  decomposition  of  the  urea  is,  in  most  cases,  introduced 
by  means  of  tlirty  catheters,  but  it  may  be  introduced  by 
other  means.  Unless,  however,  according  to  the  experiments 
of  Feltz  and  Ritter,  the  ferment  be  present  in  the  urinary 
passages,  no  decomposition  of  the  urine  will  occur,  how- 
ever diseased  the  mucous  surface  may  be.  The  nrinea 
containing  crystals  of  the  triple  phosphate  are  generally 
alkaline,  sometimes  slightly  acid  (p.  9G),  turbid  from 
mingled  pus  and  mucus,  containing  the  characteristic  pris-^H 
matic  crystals  of  the  triple  phosphate,  whilst  phosphate  ^^ 
of  lime  is  also  deposited  in  an  amorphous  form.  Some* 
times  the  pus  and  mucus  combine  to  form  ropy  masses  of  J 
muco-puB,  which  may  be  sufficiently  bulky  as  to  obstruct 
the  flow  of  urine  from  the  bladder.  This  form  of  alkaline 
urine  is  important  from  the  part  it  plays  in  producing 
uriseptic  coudttiona  in  what  is  known  as  the  "surgical 
kidney."  It  also  is  especially  characteristic  of  the  vesical 
catarrh  tliat  follows  on  paraplegia,  the  result  of  lesions  of 
the  spinal  cord. 

Crystals  of  triple  phosphate  occasionally  foi*m  in  thai 
urine  sometime  after  it  has  been  passed,  from  de- ' 
composition  setting  in  ;  this,  however,  has  no  pft* 
thological  significance,  and  I  have  already  (p.  64)  de- 
scribed how  the  iridescent  film  occasionally  foand  on 
the  surface  of  the  urine  is  caused.  Fermentation  out* 
side  tlie  bladder,  however,  takes  place  more  readily  if  the 
urine  is  alkaline  from  fixed  alkah,  than  if  the  nrine  were 
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when  paRBcd,  consequently,  the  ■urines  of  thoae  per- 
sons who  suffer  from  dyspepsia,  and  puRH  alkaline  urine, 
more  frequently  exhibit  the  iridescent  pellicle  than  healthy 
persons. 

Phosphate  of  lime  calculi. — Bone-earth  calculi  composed 
entirely  of  that  Bubstance  are  rare.  They  may  be  met  with 
in  two  forms.  1.  Rounded  or  oval,  varying  in  size  from 
a  small  bean  to  a  hen's  egg,  of  white  chalky  appearance, 
with  a  very  friable  eurfaoe  and  breaking  with  an  earthy 
fracture.  2.  Irregular  in  shape,  Bometiraes  brauched,  of 
a  greyish-white  colour,  of  compact  texture,  brittle,  and 
with  a  porcelain -like  fracture.  The  former  are  generally 
met  with  as  vesical  calculi  in  elderly  people,  and  especially 
in  those  who  have  suffered  long  from  that  form  of  dyspep- 
Bia  attended  with  alkaline  urine,  due  to  the  presence  of 
fixed  alkah^  or  in  those  who  have  taken  excessive  quanti- 
ties of  alkaline  waters  or  remedies,  though  as  Dr.  lioberts 
has  pointed  out,  that  owing  to  its  oncrystalline  condition 
bone-earth  has  very  little  tftndeucy  to  agglomerate  into 
concretions.  A  fortunate  circumstance,  since,  if  it  were 
otherwise,  these  calculi  would  probably  be  nearly  as  fre- 
quent as  uric  acid.  The  second  variety  of  phosphate  of 
lima  calculi  is  usually  found  in  cysts  and  cavities  of  the 
urinary  organs,  and  scorns  to  bo  entirely  of  local  origm, 
I  have  in  my  collection  a  beautiful  specimen  of  this  form 
of  calculus,  taken  from  the  left  kiduey  of  a  sailor,  who 
died  in  the  Seamen's  Hospital  from  ruptured  Uver,  the 
effect  of  a  blow  from  a  capstan  bar  \  up  to  tl:e  day  of  tlie 
injury  he  had  performed  all  his  duties  efficiently  though 
this  calculus  must  have  been  forming  for  some  years. 
The  kidney  was  completely  disorganised  and  the  calculus 
occupied  the  whole  of  the  pelvis  of  the  kidney,  and 
branched  off  to  occupy  the  cyst^  in  the  body  of  that  organ, 
when  removed  it  resembled  a  mass  of  coral« 
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Phoflplmto  of  Hrae  sometimes  forms  alternating  lny^w 
vnth  uric  acid  this  is  specially  the  eaae  wbcu  allialine 
solvent  remedies  are  employed  to  dissolve  the  calculus, 
and  ore  too  long-continned.  In  this  case  tbe  nrine 
being  rendered  alkaline,  a  thin  deposit  of  photpbato 
of  lime  forms  on  tbe  surface  of  the  urio  acid  calculus. 
wbon  the  alkaline  remedies  are  discontinued,  uric  scid 
may  be  again  deposited  and  so  on. 

Phosphate  of  lime  associated  with  carbonate  of  lime, 
is  dc|>osited  in  irregular  masses  in  tbe  kidney,  lungft,  and 
other  organs  in  cases  of  re-absorption  of  tbe  bone  salts,  as 
in  osteomalacia. 

Miited  phonphatu'  calculus. — Although  calculi  composed 
entirely  of  phosphate  of  Hme  are  rare,  yet  mixed  vitb  other 
calfiulons  deposits  it  is  of  tolerable  frequent  occurreook 


< 


Fro.  41. — Friable  orast  of  pboaphato  of  lime  oJid  triple  pbotpbato. 

The  commonest  variety  is  that  composed  of  a  mixture 
of  phosphate  of  lime  and  the  triple  phosphate  of  am- 
monia and  magnesia.  It  generally  attains  a  large  size, 
is  of  a  groyish-white  colour,  very  friable  and  loose  in  tex* 
ture,  breaking  ofT  iuto  tbin  lamiuie  (fig.  41),  between 
which  the  triple  phospbate  sometimes  is  deposited  in  a 
crystalline  form.  This  concretion  is  also  known  as  tbe 
'*  fusible  "  caloulas  since  under  the  blow-pipe  it  fuses  into 
an    enamel-shaped  mass.       This    calculus    is    generally 
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formed  upon  aomo  other  variety,  either  uric  noid  or  oxalate 
of  lime  ;  it  may  also  encrust  growths  in  the  bladder.  Its 
formation  depends  upon  the  urine  being  ammouiacal  for  a 
ooDsidorable  length  of  time,  a  condition  which  eunurcs  the 
precipitation  of  both  calcium  phosphate  and  ammonium- 
magnesium  phosphate.  It  may  therefore  be  regarded  as 
having  quito  a  local  origin. 

Ammonw-matjnenum  phosphate.  —  Calculi  composed  en- 
tirely of  this  salt  are  very  rare,  but  as  a  crust  or  layer  of 
other  calculi  it  is  very  common.  Its  prcHoncc  denotes 
an  ammoniacal  condition  of  the  urine.  Its  most  frequent 
asBOciatiou  is  with  phosphate  of  lime,  with  which  it  is 
more  or  lees  intimately  blended,  forming  the  **  mixed 
phosphatic  "  or  "  fusible  ''  calculus  of  which  a  descrip- 
tion has  been  given  above.  Although  rare  as  a  sole  cal- 
culous concretion  it  ia  frequent  as  gravel,  when  the  urine 
is  ammoniacal,  coming  away  as  a  brownish  deposit,  partly 
cxystalline  (prisms)  and  partly  6ub-mori)hous.  As  such, 
it  is  met  with  in  chronic  diseases  of  the  bladder,  afier  the 
introduction  of  dirty  catheters,  or  in  urine  containing 
organisms,  sarciiiie,  bacteria,  etc. 

Carbonate  of  lime  calculi  are  very  rarely  formed  in  the 
kidney,  though  it  may  sometimes  be  present  as  an  iu- 


Fio.  42. — Cftlcvlui  from  prostate  gland. 


gredient  of  other  calculi,  their  chief  seat  of  formation 
being  the  prostate  gland.  In  this  organ  two  varieties  are 
met  with  : — 1.  Of  small  size,  poppy  and  mustard  seeds,  of 
yellowish-bronn  colour,  often  pyramidal  and  cubical  in 
shape,  and  their  section  marked  with  concentric  rings,  and 
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displajing  ft  ahaded  cross  band. 
±,  An  krg«,  oAoi  tlw  mie  of  a  hmzel  nnt,  and  luTe  i 
ftfppMtmaee,  on  B«etioD  the  surface  is  fotm^ 
vitfc  tWbtiag  tbim  (fig.  48).  these  larger  concre- 
knnA  lodged  m  a  cyst  or  abscess  of  tbe 
concretions  may  pass  away  vith  Uu 
Ihay  Bay  flollMt  in  the  gl&ad,  or  as  a  rare  erent 
iiid  ita  way  into  the  bladder,  and  so  become  Uie 
of  a  'vwsacal  calcahis  of  different  coznpositioQ. 

. — Thaze  are  other  varieties  o^ 

as   fatty,   indigo,   hsmic  and 

TIm  fttt^  tvhtrttiong  are  composed  of  an  ad- 

of  fatty  matters,  rendered  saponaoeons  by  the 

baaea  of  the  mine.     This  material  is  knoTQ  by 

■ra  ttmlith.    They  may  occur  in  large  rouuded 

or  as  mail  rounded  concretions.     They  are,  viieo 

fssBorad.  soft  and  elastic,  generally  of  a  brownisb 

•ad  ocMrwsted  with  phosphates,  in  fact  they  may 

fona  the  nndeos  of  a  large  phosphatic  calcolns.   The  Uttj 

irfiich  forms  their  basis  is  probably  derived  from 

old  pmleut  collection  which  has  dried  up.     Ur. 

McCarthy  (3f<W.  Ckir.  I'rans.^  vol.  Iv.)  has  given  anaooouit 

^l*  aotte  Ttfoal  calculi  of  nnnsnal  shape  found  in  the  left 

biMfy  of  a  woman,  who  died  of  cancer  of  the  niem. 

llieae  eakoli  w«re  acenminated,  soft  and  greasy  when  fint 

Ignored  and  contained  86*5  per  cent,  of  fat  and  choleste- 

rin.     In  this  ease  the  medullary  portion  of  the  kidney  irad 

altogether  absorbed,  and  the  cortical  substance  the  seat  of 

aappurative  nephritis.    Iwii^o  has  been  met  with  in  rare 

iiislaneca  both  as  a  concretion  and  as  a  deposit.    The  beet 

recorded  case  is  that  by  Dr.  Ord  [Path.  Soc.  Tram.^yol 

TTJT.).     Wlien  it  occurs  it  is  probably  derived  from  the  ifl- 

dican  of  the  orlne.  which  if  retained  and  acted  upon  by 

highly  acid  urine,  may  be  converted  into  indigo.   Front  has 
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recorded  a  case  in  which  indigo  was  occasionally  voided  in 
oonsidorable  quantity,  the  patient  was  in  the  habit  of 
taking  Seidlitz  powders,  and  the  deposit  generally  ap- 
peared in  the  urine  after  taking  one  of  these  powders. 
Fibrinous  concretiom  are  of  extremely  rare  occurrence,  they 
may  be  taken  for  hardened  maBses  of  uro-stealith,  but  they 
are  insoluble  in  ether,  and  decompose  peroxide  of  hydro* 
g8D,  they  never  attain  a  large  size  rarely  larger  tlian  a 
small  pea.  rongh,  nneyen,  and  somewhat  resembling  bees- 
wax. They  are  probably  the  result  of  some  old  hemor- 
rhage, and  are  the  dirunken  remains  of  tiie  clot  that  has 
become  decolorized,  liamic  concretioni  are  also  the  result 
of  heematuria,  they  are  seldom  found  free,  being  usually 
encrusted  with  uric  acid  and  oxalate  of  lime,  and  then 
form  the  nucleus  of  these  calcuh.  Wlion  free  they  form 
email  rough  darkish  concretions,  extremely  light,  crushing 
with  a  cinereous  fracture  when  dry.  Examined  chemi- 
cally and  microscopically  they  show  they  are  derived  from 
blood. 

168.  Analysis  of  Calculi.— The  following  procedure 
is  the  beat  adapted  for  clinical  purposes.  Note  the  size, 
colour,  and  general  appearance.  Also  whether  section 
presents  an  uniform  surface,  or  is  made  up  of  couceutho 
layers.  A  portion  of  the  calculus  is  then  reduced  to  a 
fine  powder;  if  made  up  of  several  layers  a  portion  of  each 
layer  must  be  taken,  and  the  nucleus  examined  micro- 
Bcopically  as  well  as  chemically. 

1.  Analysis  op  the  Comios  Yabiettes  of  Calculi: — 

Powder  a  smaU  portion  of  the  calculus,  divide  the  pow- 
der into  two  portions,  and  place  one  at  one  end,  and  the 
other  at  the  other  end  of  a  glass  slide.  Label  them  respec- 
tively A  and  6. 

(A-)  SolubU  in  liquor  potataa. — The  powder  labelled  A 
is  touched  with  a  drop  of  llq^uor  potassse,  by  means  of  a 
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etirring  rod.  It  diseolveB  (or  only  partially  disaoheft*  if 
there  sxe  traces  of  phosphates  or  oiialatea  present),  a  diop 
of  HCl  added  to  the  alkaline  Bolution  oaaBes  a  white  pre- 
cipitate ;  indicates  uric  acid  or  orates. 


1.  Cric  acid 


3.  Ukath  . 


Chan  uodsT  blow-pipe  leaiiDC  litU«  r0>> 
due.  Girei  mnreride  roActioa  with  mtne 
ftcid  and  uninouia  (p.  8). 


8.  Gtstik 


4.  XkVTUtTt 


{  Chars  onder  blaw*ptpe,  l««nag  onuiilir- 
I  able  rMidoe.  The  uratea  are  aoloble  n 
J  boiling  diitilled  watvr,  whiltt  orio  Mtd  i* 

not.     Diiiolre  in  boiting  diatHled  witfr; 

filUn-aod  svaporate.  The  rMidiw  if  vnbm 
^%n  preient  will  give  mu»xid«  reaetioo. 

Doea  not  fpve  the  mnrexide  rtactioa. 
Boiled  with  liquor  potaasie,  and  lead  MoUtt 
a  black  precipitate  of  lead  aulphidr  i* 
formed. 

[  Doea  Dot  pro  mareiide  reactioB  bti  i 
I  purple  ooloratioD,  with  nitric  acid  and  li- 
'  qnor  potaMie. 


(B.)  SohihU  in  ht/drocMoric  acid,' — Touch  the  powdez 
labelled  B  with  hydrochloric  acid,  it  dissolves  without 
effervescence^  (or  partiall}'  dissolves  if  there  are  traces  d 
uric  acid).  The  acid  solntion  gives  a  white  precipiUta 
when  touched  with  ammonia,  and  indicates ; 

'  Char«but«lisbt]]riiiid«rblow-ptp*,l«TiB|[ 

friable  white  oafa,  infusible.     A«h  diMotte* 

v}itiu>ut  tftfveaetnce  in  dilute  HOL    t^ 

I.  PbospBATK  or  UUZ     .-(acid  aolntion  Rivet  a  white  Relatiuotu p»- 

Icipitate  with   ammonium   oxalate  iolutioa 

I  denoting  lime ;  also  a  precipitate  with  imB' 

Ham  citrate  denoting  phosphorto  acid. 


i 


•  If  there  i»  effervescence  it  dtiiotes   the  pretence  of  carbonaW 
uf  lime,  trace*  of  which  are  ofteu  fouud  in  phosphatic  calculi. 
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(Chart  slightly,  learing  greyish  ash  which 
dowly  /tUM.  Soluble  in  UCl  wiihoui  efer- 
vetcenetj  from  which  ciccss  of  uiimoDi» 
throws  down  a  obaracterialio  cryaLallinfl 
preoipitAte  of  triple  phosphste  (vids  p.  96). 


LtMK 


Chars  slig^htly,  the  uh  /ur«f  rfodUy  into 
»  porcel&io-like  moss;  soluble  io  dilute  HCl 
tnthout  offtrveacence-    Acid  solutioa  tt'irM  a 

1  white  precipitatti  with  ammoaia,  oonsiating 
ofaroorphriua  phosphate  of  Ume  irith  cry- 
stals of  tnple  phosphate. 


PaospHATB     or 

WITH        AllHONtO  -  UAO 

N  rsiuM  puospHA  rt 


4.  OXAtATK  OP  UMK 


Chars  ooDsiderably  under  blow-pipe,  oflen 
with  conaiderabla  decrepitation,  laaring  a 
white  ash  which  dissolves  with  ejfervfi,*cenc« 
in  tICI.  A  fruKnicmt  of  the  oalanlna  wiU 
nut  dissolve  in  ouUio  acid. 


lUnsB  Forms  op  Urxmaby  Calculi  : — 


•tcautii 


f  Soluble  in  ether.  Will  yield  fatty  aoida 
I  by  boiling  with  baryta  water;  and  chales- 
j  terin,   if  present,  by   treating  the  otborial 

residue  with  boiling  alcobul. 
N.6.  Those  oalcnli  often  contain  io  sddi- 

lioD,  phosphates  or  uric  add. 


iKlKom 


S.  B(x>oo  cowctmoNa 


4.  Ikdioo 


(Insoluble  in  ether,  the  powdered  caloolaa 
deoomposea  poroxide  ot  hydrogen. 

(Insoluble  in  ether,  t«st  for  hnmia  cry- 
stals. The  ash  oootaios  abundance  of 
iron. 

Insolubl*  in  elhar,  aolnble  in  boiling 
chloroform.  Converted  into  indigo-while 
when  boiled  with  an  alkaline  solution  of 
glaoOM. 


169.  Etiology.— In  Bpeaking  of  Uie  origin  of  stone,  it 
elated  that  two  conditions   were   necctigarj  for  iU 
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formation^  (a)  those  that  origiDated  the  ducIgus,  (6) 
that  favoured  its  subsequent  growth.  It  no  doubt  fre- 
quently happens  that  uric  acid,  orates,  or  oxalate  of  lime  iu 
a  Bubmorphous  condition,  and  in  a  state  fitted  to  form  the 
nncleuB  of  a  calculus,  passes  into  the  urinary  pasaagesy 
and  is  either  there  disintegrated  or  immediately  pasa 
out  with  the  urine,  because  the  conditions  favouring  r 
development  are  not  present.  On  the  other  hand  we  have 
occasion  frequently  to  observe,  that  the  urine  for  loni 
periods  of  time  is  often  thick  with  mucus  and  orinary  d 
posits,  a  condition  most  favourable  for  the  development 
stone,  and  yet  none  results,  because  in  this  instance 
nucleus  has  been  formed,  It  was  also  stated  that 
nucleus  has  its  origin  probably  in  all  cases,  certainly 
most,  iu  the  tubules  of  the  kidney,  but  that  the  pel 
of  the  kidney,  and  the  bladder  tire  the  seat  of  its  develop- 
ment and  growth.  In  considering  the  etiology  of  cal- 
culous affections,  our  object  will  therefore  be  to  trac«  the 
action  of  certain  causes  iu  bringing  about  an  alliance  of 
the  two  conditions  necessary  for  the  formation  of  stone. 

Aye, — Stone  is  incontestably  more  frequent  during  the 
early  and  late  years  of  life  than  during  middle  age.     Sii 
Henry  Thompson  {op.  cit.)  has  shown  that  out  of  18 
cases  operated  on  for  stone,  1158  were  under  twenty-five 
years  of  age,  1001  being  under  fifteen  years,   and  that 
tlie  thirty  years  from  twenty-five  to  fifty-five  there  w 
only  231  cases,  whilst  in  the  twenty  succeeding  years  the 
number  rose  to  308.     The  causes  that  lead  to  this 
quency  of  stone  in  youth  maybe  thus  summarized; 
is  a  period  when   conditions  of  **  vital  impairment  *' 
the  renal  epitheUum,  the  result  of  overgrowth,  sickn 
etc.,  are  hkely  to  be  present,  and  if  the  views  I  have 
pressed  with  regard  to  the  origin  of  calculi  be  correct. 
then  such  a  condition  is  particularly  favourable  to  Lbe 
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formation  of  the  naclei.  In  many  cases  the  nuclei  are 
undoubtedly  derived  from  the  remains  of  the  iirates  de- 
poiiited  a6  infarcts  in  the  urinary  tubules  soon  after  birth» 
a  time  when  the  renal  epitikeUum  seems  not  to  have  ac- 
quired the  power  of  separating  the  more  solid  constitueutij 
from  the  concentrated  urine.  In  youth,  too,  the  retention 
and  growth  of  the  calculus  is  favoured  by  the  fftct,  that 
whilst  the  uncieus  is  probably  no  smaller  than  those 
formed  in  adult  life^  the  urinary  passages  are  considerably 
smaller  and  narrower,  so  that  the  onward  passage  of  any- 
thing, save  the  very  smallest  concretion,  is  more  or  less 
hindered.  And  again,  since  it  is  during  youth  that  tlio 
greatest  chemical  variations  in  the  body  are  met  witli,  we 
may  expect  to  find  uric  acid  generally  in  eiusess ;  but  what 
is  of  more  importance,  the  urine  is  often  unduly  acid  for 
long  periods,  a  circumstance  that  ensures  the  precipitation 
of  uric  acid  or  urates.  In  adult  life  the  circurastiinces 
favouring  the  formation  of  stone  are  less  prominent.  It 
is  a  period  of  the  greatest  functional  development  of  the 
kidnej*,  when  conditions  leading  to  retardation  of  the  How 
of  urine  through  the  tubules  have  hardly  had  time  to  come 
into  play,  and  when  also  thccaHbrcof  the  urinary  passages 
is  fully  developed.  In  old  age  on  the  other  band,  we 
have  again  circumstances  favouring  the  formation  of 
miclei,  in  the  impairment  of  the  renal  function,  as  is  sliown 
by  the  senile  changes  taking  place  in  the  kidney,  wlulst 
the  ilow  of  urine  through  the  tubules  is  often  diminiHhed 
by  tlie  obstructiou  afforded  by  an  enlarged  prostate,  or  tlio 
eflfect  of  old  strictures;  moreover,  the  expulsive  powers  are 
diminished  by  the  enfeeblement  of  the  organic  and  volun- 
tary mu<)cles  which  aid  in  micturition. 

The  calcuh  met  with  in  early  hfe  are  chiefly  composed  of 
uric  acid,  mingled  with  urates^  the  nucleus  almost  invari- 
ably consisting  of  the  latter  substuucc.     After  removal  they 
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rarely  recur,  if  they  do  it  18  during  the  period  of  childhood, 
a  fact  which  points  strongly  to  the  local  circumstances 
that  favour  their  formation  at  that  period,  and  a  circum- 
stance that  should  be  borne  in  mind  in  considering  the 
the  propriety  of  performing  nephrectomy  in  any  given 
case*  If  from  the  liiBtory,  we  gather  that  the  impacted 
calculns  was  formed  during  the  earlier  period  of  life,  its 
removal  may  be  determined  on  as  a  means  of  permanent 
relief;  if,  however,  the  retained  concretion  has  formed 
during  the  middle  period  of  life  or  in  old  age,  egpecialiy  in 
persons  subject  to  frequent  attacks  of  gravel,  we  have  to 
consider  whether  the  reUof  afforded  is  worth  the  risk  at- 
tendant on  the  operation  since  the  condition  ia  likely  to 
recur.  In  middle  life,  altliongh  calculi  of  uric  acid  are 
still  more  frequent  than  other  varieties,  yet  tlais  is  the 
period  when  oxalate  of  limo  calculi  are  particularly  pre- 
valent, for  even  if  tliis  substance  does  not  form  the  main 
constituent  of  the  stone,  yet  it  may  almost  inviiriably 
be  demonstrated  as  composing  a  part  of  its  nucleas. 
Calculi  formed  at  this  period  of  life  have  a  great  tendency 
to  recur.  In  old  age,  uric  acid  calcuh  numerically  retain 
the  lead,  aB  tbey  do  at  all  other  periods  of  life,  but  the 
tendency  to  the  formation  of  oxalic  calculi  is  dimiulRhed, 
The  moat  common  form  at  this  age  are  the  "  pisiform '* 
calculi  composed  of  uric  acid,  wliich  are  often  passed  in 
great  numbers  for  a  considerable  length  of  time.  CalcnU 
composed  almost  entirely  of  phosphate  of  lime  are  more 
common  now  than  at  any  other  period  of  hfe ;  whilst  tha 
tendency  for  the  urine  to  become  ammoniacal  undesr 
conditions  of  urinary  irritation  being  more  marked,  the 
calculi  of  old  people  are  more  frequently  encrusted  with 
triple  phosphate  than  is  the  case  of  those  removed  at  au 
earlier  period. 

CUmate  exercises  a  marked  influence  on  the  tendency  to 
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calculus  formatione.  Dividing  England  into  three  Btrips, 
excluding  London  on  account  of  the  number  of  patients 
eent  from  all  parts  of  the  country  for  operations,  out  of 
671  deaths  from  stone,  144  occurred  in  the  Weatern 
counties,  244  in  the  Midland  &trip,  and  28B  in  the  Eastern 
counties.  Now  when  we  come  to  consider  the  density  of 
the  population  of  the  Midlands  as  compared  with  the 
Eastern  district,  the  relative  frequency  of  stone  in  the  latter 
district  will  at  once  be  perceived,  whilst  supposing  the 
Eastern  oonntries  to  be  as  populous  as  the  Western,  which 
is  not  the  case,  since  the  Western  district  includes  such 
towns  as  Liverpool,  Manchester,  Bristol,  Exeter,  Plymouth, 
etc.,  then  the  mortality  from  stone  in  the  Eastern  districts 
is  twice  that  of  the  Western,  and  this  proportion  no  doubt 
would  be  increased  if  the  stone  cases  of  London  were  in- 
cluded, the  majority  of  which  are  sent  up  from  the  South 
Eastern  and  East  Anglian  districts. 

Climate  exercises  its  influence  apparently  in  three 
ways: — 1.  Meteorological  conditions.  2.  Nature  of  tlie 
Boil.     d.  The  water  supply. 

Meteorological  conditions  act  probably  by  inducing  catar- 
rhal conditions.  In  the  EaBteru  counties  the  wind  pass- 
ing over  the  feu  lands  is  rendered  cold  and  damp,  whilst 
the  East  winrl,  which  is  more  prevalent  than  in  other  dis- 
tricts in  England,  often  brings  with  it  cold  raw  fogs,  which 
unlike  the  sea  fogs  of  the  West  and  South  Western  coasts, 
are  not  warmed  by  the  genial  influence  of  the  gulf  stream. 

Dry  cold  has  apparently  httle  effect  in  the  production  of 
calculus.  In  Sweden,  where  in  winter  the  cold  in  intense 
but  the  air  dry,  stone  is  almost  unknown.  In  America, 
according  to  Gross,  urinary  calculi  are  rare  in  Canada,  iu 
Mexico  and  California,  but  more  common  in  Ohio,  Ten- 
nessee, and  Alabama.  In  Canada  the  air  is  particularly 
dry,  as  is  the  case  in  the  mountainous  regions  of  Mexico 
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and  California,  wlulst  the  allavial  plains  of  tie  latt<!r 
States  are  clamp  and  eukjeot  to  frGqnent  floods.  Dr. 
Qto6S  also  states  that  stoue  is  of  rare  occurrence  in  the 
coloured  races  of  America,  in  ten  years  be  never  met  an 
iuBtoncc. 

The  soil  acts,  too,  in  the  same  way,  bat  it  also  pU^rs  an 
important  part  in  impregnating  the  water  with  calcareous 
salts.     In  the  purely  fen  dibtricts  iu  the  Ea&t  of  Euglaod, 
where  stone  is  very  prevalent,  the  chief  factors  no  doubt 
are  the  cold  raw  air,  and  the  sub.soil  damp  in  the  (emj 
lands ;    whilst  on  the  chalky  hille  round  Cambridge,  aod 
BomA  parts  of  NorfoltE  and  Essex,  the  hard  water  from  the 
chalk  is  the  chief  exciting  cause.     But  the  tendency  to  the 
formation  of  oalculuH  in  chalky  districts  ia  not  altogether 
due  to  the  hardness  of  the  drinking  water,  since  cbalk, 
though  it  rapidly  dries  on  the  surface,  is,  except  in  Ioui> 
periofls  of  drought,  really  a  damp  soil.     To  convince  one  s 
self  of  this  it  is  only  necessary  to  inspect  the  basements 
and  cellars  of  many  houses  built  on  this  formation,  and  it 
should  not  be  forgotten  that  whilst  chalk  absorbs  water, 
like  a  sponge,  it  also  retains  it.     This  circumstance  was 
originally  pointed   out  by  White   of  Sclborne,   who  re- 
marked, that  on  the  huge  chalk   ma&ses   of  the   Sootli 
DowHH,  the  little  ponds  on  the  summit  rarely  dried  cp. 
even  in  the  hottest  summer,  though  fed  by  no  apparent 
spring.     This  dampness  of  a  chalk  soil  also  probably  ex- 
plains why  it  is  that  it  does  not  suit  rhcnmatio  patients. 
The  difference  of  soil,  too,  explains  the  reason  why  cal- 
culous affections  are  more  frequeut  on  the  chalky  soil  of 
the  8outh   Western,  than  on  the  lime-stone  formation  M 
the  North  Western  districts;    the  deaths  from  stone  iu 
every  100,000  inhabitants,   according   to   the   Registrar- 
General's  returnn,  being  forty-six  in  the  former,  to  thirty- 
four  in  the  latter. 
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tant  exdtiag  ranno  in  cams  vfavetiMre  is  a  predis|MMBtni 
to  caleoloBi  fegmatiww.  A  patipni  o£  mine,  who  fior  sodm 
years  had  wdfeggd  with  grie  add  Aapoaito,  but  wJio  bad  neTg 
had  an  ada^  of  gravel,  spait,  last  antamn,  a  fortnight  or 
•0  at  firi^btoD,  lowardi  the  end  of  that  period  he  had  a 
■erere  attack  of  grsTel  and  {Miiacd  nomeroas  pisiform  uric 
aeid  calculi ;  he  immediateiy  returned  to  town,  and  since 
then  has  had  no  svmptom  pointing  to  the  formation  of 
anj  kind  of  renal  concretion,  though  his  arine  still  ooo- 
tinnea  to  deposit  arie  acid  crystals  whenever  his  digestion 
ia  deranged.  Another  patient,  permanently  resident  at 
Brighton,  has  suffered  &om  the  passage  of  small  stones 
for  years,  on  my  rcconiniendAtion  he  uses  now  only  dis- 
tilled wat^r,  and  he  tells  me  that  so  long  as  he  employs  it 
he  is  free  from  colic,  but  should  he  by  any  chance  be 
driven  to  use  the  Brighton  water  for  a  few  days,  he  is  sore 
to  pass  a  small  stone  shortly  afterwards.  In  both  these 
eases  I  think  the  attacks  may  fairly  be  attnbated  to  the 
hard  water,  the  lime  forming  an  insoluble  urate,  and  also 
probably  an  oxalate,  since  both  urates  and  oxalates  are 
generally  found  composing  the  nuclei  of  the  calculi  of 
persons  who  have  resided  iu  chalky  districts.  Whilst  on 
this  point,  it  is  interesting  to  observe  that  horses  and 
cattle  instinctively  prefer  soft  to  hard  water,  and  tht^y  will 
torn  from  a  bucket  of  clear  spring  water  to  the  muddy 
and  polluted,  but  soft,  water  of  the  horse  pond.  Now,  in 
these  animals,  the  urine  is  almost  entirely  deficient  iu 
phosphoric  acid  and  lime  salts,  a  fortunate  circnmstnuot^ 
since  as  their  uriuo  is  alkaline,  they  escape  the  risks  of 
the  deposition  of  phosphate  of  lime.  Their  prefcroiico  for 
soft  water  may  be,  therefore,  explained  by  some  iustino- 
tive  taste  which  leads  them  to  select  the  fluid  lost  suited 
[or   their  requirements.      Parkes  has  told  ua  that  with 
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horses  the  change  from  soft  to  hard  water  canses  inili^- 
tion,  loss  of  condition,  and  roughness  of  coat.  \MiilBt  a 
practical  grazier  has  informed  me  that  calculous  com- 
plaintB  are  rare  among  cattle  kept  in  the  fields  where  they 
drink  chiefly  the  rain-water  from  ponds  and  ditches,  wbilxt 
cattle  brought  up  in  the  farm-yard,  as  bulls  and  stocJE 
for  market,  and  where  the  water-supply  is  taken  from  tiie 
well,  are  not  infrequently  attacked. 

Sat. — Owing  to  the  shortness  and  less  complex  nature 
of  the  female  urethra,  and  its  greater  dilatabiJity,  vesi- 
cal calculi  are  much  rarer  among  females  than  males. 
Females,  too,  are  less  liable  to  renal  concretions  than 
men,  though  not  nearly  so  much  so,  as  in  the  case  of  veni- 
cal  calculi ;  this,  no  doubt,  is  owing  to  their  being  Ism 
exposed  to  the  other  predisposing  causes,  about  to  be 
enumerated,  than  tho  male  sex. 

Omieral  cau»a. — An  highly  animalized  diet  and  the  im- 
moderate use  of  certain  alcoholic  beverages,  powerfully 
predispose  to  the  formation  of  stone  and  gravel.  This  no 
doubt  was,  with  the  inefficient  drainage  of  the  land,  an 
important  factor  in  causing  the  prevalence  of  tliese  com- 
plaints in  the  last  century,  when  all  who  could  nffoid  it, 
washed  down  the  subt^tantial  roast  and  boiled  with  strong 
ales,  whilst  port  wine,  Madeira,  and  rich  brown  sherries, 
were  also  largely  consumed.  Now,  with  the  introduction 
of  a  lighter  cuisine,  mild  bitter  ales,  cheap  claret,  and  i 
better  drained  Bub-soil,  each  decennium  shows  a  marked 
diTninutiou  in  the  mortality  from  these  complaints.  Tbe 
eiuplayment  of  a  hij^bly  nitrogenous  diet,  and  tho  im- 
moderato  use  of  saccharine  alcoholic  drinks,  undoubtedly 
induce  a  tendency  to  stone,  by  causing  indigestion,  acidity 
from  fermentation,  and  malassimilation  ;  but  their  mo^t 
important  effect  in  this  particular,  is  brought  about  by  tbe 
increased  metamorphosis  and  waste  of  tissue  which  they 
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Mose.  In  this  way  the  nitrogenous  excretion  through 
the  kidney  is  greatly  increased,  so  that  impairment  of  the 
functional  activity  of  the  renal  ccUb  is  at  last  induced, 
and  such  insoluhle  substances  as  urates  and  oxalates  in- 
stead of  being  eliminated  by  them,  may  at  length  come  to 
be  retained  Sedentary  liabitH  also  favour  the  production 
of  stone  and  gravel.  The  skin  fails  to  discliarge  ade- 
quately its  depurating  function,  especially  as  regards  the 
elimination  of  free  acid  from  the  body,  whilst  tlie  pul- 
monary exhalation  of  carbonic  acid  is  not  vigorously  per- 
formed. The  consequence  of  this  retention  of  acid  is, 
tbat  the  alkalinity  of  the  blood  ia  lessened,  and  in  order 
to  restore  the  balance,  more  than  the  normal  quantity 
of  acid  has  to  be  removed  by  the  urine.  Thia  constant 
discharge  of  an  highly  acid  urine  may  impair  tlie  vitality 
of  the  renal  epithehura,  whilst  it  certainly  ensures  the 
precipitation  of  the  insoluble  uric  acid  and  urates. 

170.  Symptoms. — The  symptoms  of  renal  calculus 
arise  from  the  effects  caused  by  its  presence  in  the  pelvis 
of  the  kidney.  Pain,  irritation  of  the  mucous  surfaces 
(pyelitis),  htematuria,  and  retraction  of  the  testiole  are 
the  most  prominent.  In  some  cases  there  is  more  or 
less  gastric  disturbance  and  reBex  vomiting. 

Benal  colic^  or  ncphalgia,  is  the  pain  excited  by  tlie 
presence  of  a  foreif^n  body  in  the  pelvis  of  the  kid- 
ney. This  pain  mny  be  sUght  so  long  as  the  irritant 
is  quiescent,  but  if  it  is  moved,  or  pressed  onwards 
into  the  ureter,  the  pain  becomes  excessive.  Thus  it 
happens  that  a  small  calculus  is  generally  attended  with 
infinitely  more  pain  than  a  large  one.  For  a  calculus 
huge  enough  to  fill  the  whole  pelvis  is  more  or  less  firmly 
fixed,  and  consequently  beyond  the  dragging  sensation 
ouuHcd  by  its  weight,  pain  is  httle  felt.  Even  a  moderate 
aized  calculus  which  does  not  occupy  anything  like  the 
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whole  of  the  pelvis  may  exist  for  a  long  time  without 
exciting  urgent  pain,  since  in  this  case  it  may  become  par- 
tially encysted  in  a  pouch  of  the  pelvis,  from  which  it  is 
not  easily  dislodged,  except  after  severe  jolting,  etc.  Bat 
a  small  calculus  rarely  gets  fixed,  and  every  movement  of 
the  body  acts  upon  it,  and  sets  it  moving,  besides  which 
the  natural  expulsive  efforts  are  always  tending  to  force  it 
towards  the  ureters,  so  that  at  last  the  patient  is  quite 
worn  out  with  the  attacks  of  pain.  From  the  dull  aching 
pain  caused  by  the  weight  of  a  large  renal  calculus  to  the 
agonizing  colic  attendant  on  the  passage  of  a  small  stone 
from  the  pelvis  of  the  kidney  down  the  ureter,  there  are 
infinite  gradations,  but  the  character  is  similar  through- 
out. The  onset,  or  the  aggravation,  of  the  pain  is  sudden, 
generally  brought  about  by  some  movement  of  the  patient. 
The  pain  is  referred  to  the  loins,  springing  forwards,  and 
BomotimoB  radiating  upwards  to  the  chest,  so  that  one  is 
led  to  suppose  the  patient  may  be  suffering  from  pleurisy, 
more  generally  downwards  causing  exquisite  pain  along 
tlie  cord  and  testicle  of  the  side  affected,  which  is  strongly 
retracted  against  the  pubes,  the  latter  organ  being  slightly 
swelled  and  exquisitely  tender  to  the  touch.  The  patient 
rolls  over  and  over  in  his  agony,  keeping  his  thighs  tightly 
flexed  over  his  abdomen,  and  resting  on  tlie  affected  aide. 
The  pain  at  the  ouBct  may  be  so  severe  as  to  cause  faint- 
ing, in  severe  attacks  there  is  always  vomiting.  The  pain 
is  paroxysmal ;  even  in  a  continued  paroxysm,  one  can 
usually  observe  short  lulls  quickly  followed  by  exacerba- 
tions. This  severe  pain  lasls  during  the  whole  of  the  pas- 
sage of  tlie  stone  from  the  kidney  to  the  bladder,  when  it 
suddenly  ceases.  If  tlie  stone  does  not  pass,  the  colic 
usually  subsides  after  four  or  five  hours  duration,  to  renew 
itself  very  sliortly  if  no  relief  has  been  given  by  remedies, 
^  it  fortunately  in  the  majority  of  oasesi  the  rest  and  the 
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ledicinal  treatment  tlmt  follow  such  an  attack,  are  snffi- 
ient  to  ensure  against  an  immediftte  return,  till  some 
:eah  movement  disturbs  the  stone  again.  Short  of  these 
tacks  of  severe  pain,  there  may  be,  generally  in  the  in- 
irval,  but  often  as  the  only  attendant  manifestation, 
tflected  pain  ;  this  may  present  itself  in  the  testicle,  and 
Lay  be  mistaken  for  nonral^na  of  that  organ,  or  it  may 
ifest  itself  in  painful  irritability  of  the  bladder,  so 
Lftt  we  may  be  led  to  fancy  that  the  stone  i&  forming  there 
whilst  it  is  still  in  the  kidney,  by  no  means  an  uncommon 
mistake,  or  by  a  numb  sensation  down  the  thighs  ;  or 
A  burning  pain  may  be  constantly  present  in  one  of  the 
heels,  the  sole  of  the  foot,  or  more  rarely  the  outside  edge 
of  the  foot,  running  along  the  border  towards  the  httle  toe. 
As  these  reflected  pains  are  paroxysmal,  and  often  accom- 
panied with  reflex  vomiting,  they  are  sometimes  regarded 
as  dependent  upon  ditiease  of  the  spinal  cord.  Thus,  an 
American  gentleman,  who  for  years  had  suffered  from 
paroxysmal  attacks  of  violent  pain  on  the  outer  side  of 
the  left  foot  and  ankle,  and  who  had  consulted  most  of 
the  leading  neurologists  in  Europe,  was  kept  in  Paris 
six  weeks,  with  ice  bags  more  or  leas  constantly  ap- 
plied to  the  spine  for  supposed  congestion  of  tlie  spinal 
cord,  came  under  my  observation  in  167B,  when  he  was 
Buffering  from  a  very  severe  paroxysm.  Closely  ques- 
tioning him  witli  regard  to  his  past  history  I  learnt  he  had 
passed  bloody  urine  about  five  years  before,  or  about  six 
months  before  the  commencement  of  the  paroxysms.  I 
regarded  tlie  case  as  one  of  nephro-litliiasis,  and  abandon- 
ing the  galvanism,  the  electric  baths,  bUsters  to  the  spine, 
heated  irons,  etc.,  with  which  for  live  years  lie  had  boon 
tormented,  advised  him  to  take  a  course  of  Carlsbad  water, 
to  diminish  the  amount  of  nitrogenous  food,  and  keep  his 
urine  neutral.      Since  then  he  has  improved  considerably, 
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the  paroxysms  are  much  less  severe,  and  do  not  oooor  nn 
less  he  commita  some  imprudence  Nvith  regard  to  diet,  or 
the  nrine  hecomes  unduly  acid,  whikt  bis  general  health 
is  decidedly  better.  In  another  case,  a  gentleman  who  con- 
sulted me  for  some  stomach  derangement,  told  me  that 
three  years  previously  lie  had  suffered  from  paroxysmal 
lumhar  and  sciatic  pains  often  accompanied  with  retching. 
An  eminent  surgeon  had  told  him  his  symptoms  pointed 
to  Rii  early  stage  of  locomotor  ataxy,  "whilst  a  physician 
had  told  him  they  were  the  result  of  syplniitio  disease 
of  the  cord,  and  gave  him  small  doses  of  mercury  for 
nearly  a  year.  By  some  chance  he  happened  to  con- 
sult another  surgeon,  and  shortly  afterwards,  under  that 
gentleman's  treatment  passed  a  small  oxalate  of  lime 
calculus,  which  relieved  him  of  those  symptoms.  Such 
cases  should  impress  upon  us  the  importance  of  examinimj  the 
uriri^  immtiiiaUly  after  antf  attack  of  parosyginal  pain  occur* 
ing  in  the  loieer  extremitita,  even  in  thtt  aUence  of  any  pmm 
over  the  region  of  the  kidneys  thentsei ves :  especially  with 
regard  to  the  detection  of  pus  cells,  hlood  corpuscles,  and 
the  nature  of  the  cr^'stalliue  deposit. 

Pyelitis. — The  irritation  produced  by  the  presence  o: 
a  renal  concretion  in  the  pelvis  of  the  kidney  soon  aeta 
up  inHammation  of  the  mucous  surface,  so  that  pus  is 
always  found  as  one  of  tlie  earliest  results  of  calculous 
formation.  The  degree  of  pyeUtis  thus  set  up  depends 
very  much  on  the  form  and  nature  of  the  calculus.  If 
smooth  and  rounded,  like  most  of  the  uric  acid  calculi,  and 
of  sufficient  sixe,  so  as  to  fill  a  pouch  in  the  pelvis  of  th 
kidney,  then  little  disturbance  is  caused,  but  if  as  is  some* 
times  the  case,  these  renal  concretions  have  a  spiny  pro- 
jection, or,  as  in  the  oxalate  of  lime  calculns,  the  surface  is 
rough  and  angular,  then  the  irritation  willbeconsiderablei 
and  the  amount  of  pus  formed  and  discharged  abundant 
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ould  the  calculus  obBtmct  the  opening  into  the  ureter, 
8  flow  of  pus  will  be  arrcBted,  and  an  accumulation  take 
place  in  the  pelvis,  this  may  be  discharged  intermittently 
as  the  calculus  shifts  its  position,  or  it  may  form  a  per- 
manent accumulation  (pyo-ncphrosis)  if  the  calculus  is 
impacted. 

Hcematuria, — Blood  corpuscles  are  not  so  invariably 
^jresent  as  pus  cells  in  casea  of  renal  concretion,  still  they 
^BiU  be  found  after  every  exacerbation  of  pain,  if  the  urine 
^Bb  examined  immediately  after  the  attack.  Sometimes  the 
^Hmoont  of  blood  passed  is  considerable^  tinging  the  urine 
a  deep  red,  and  sometimes,  though  rarely,  in  fiufficient 
^Knantities  to  form  coagula,  which  pass  with  great  difficulty 
^Hown  the  ureters  to  the  bladder.  The  tendency  to  ha^mor- 
^■hage  ifl  aggravated  by  exercise,  especially  jolting  move- 
^^nents.  It  has  been  well  said  that  a  man  with  a  stone  in 
.  his  kidney  may  walk  but  cannot  drive ;  whilst  a  man  with  a 
I  stone  in  hie  bladder,  often  cannot  take  walking  exercise, 
,t  may  ride  comfortably  in  his  carriage.  In  the  hfema- 
from  the  kidney,  the  urine  generally  maintains  its 
id  reaction,  and  the  first  portion  is  as  highly  coloured  as 
,e  last,  whilst  in  vesical  haamatnria  the  urine  is  often 
alkaline,  thick,  and  muco-purulent,  and  the  last  portion  of 
^Bie  urine  often  appears  more  bloody  than  when  the  stream 
^Kommenced,  indeed  the  last  drops  are  often  pure  blood,  as 

in  the  case  of  fungoid  disease  of  tlie  bladder. 
I  Oattric  duUtrhancefi. — The  reflex  vomiting  that  so  fre- 

'  qnently  occurs  during  renal  colic,  in  no  way  differs  from 
that  ocoaBioned  by  disturbance  in  other  organs.  The 
onset  of  the  pain  and  the  act  of  vomiting  may  bo  almost 
simultaneous,  at  first  the  food,  if  any  is  in  the  stomach,  is 
ejected,  then  an  acid  glairy  fluid,  mucus  and  acid  gastric 
juice,  which  finally  after  repeated  vomiting  heoomos 
ooloored  with  bile. 
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Retraction  of  Oie  Uiticle. — In  all  oaaes  of  renal  concre- 
tion, I  have  fonnd  this  symptom  invariably  present.    -Oc- 
casionally it  may  give  a  duo  in  an  obscure  case,  tlms 
was  not  long  since  called  to  see  a  gentleman,  a  stranger 
myself,  who  whilst  at  breakfast  suddenly  complained 
iutonso  pain  in  tho  abdomen,  vomited  his  food  and  thi 
fainted.     From  what  I  heard,  I  thonght  probably  then 
had  been  a  rupture  of  an  abdominal  or  iliac  anenri^mi 
On  arriving,  I  theroforo  afc  onco  examined  the  abdomeni 
when  I  noticed  the  right  testicle  strongly  retracted,  whicl 
made  me  suspect  the  probable  nature  of  the  attack,  an< 
quiet  the  apprehension  of  his  friends.     The  patient  sooi 
began  to  rally,  was  again  violently  sick,  but  had  no  com- 
plaint of  pain  anywhere,  when  suddenly  he  called  for 
chamber  vessel,  and  tJien  with  groat  urgency  passed  a  fei 
drops  of  bloody  urine,  which  confirmed  tlio  opinion  I  hu 
drawn  from  the  retracted  testicle,  and  later  in  the  day 
pskssed  per  urethram  a  small  uric  acid  calculi. 

171.  Diagnosis. — An  attentive  examination  of  thi 
urine  from  day  to  day  would  preclude  the  possibility  oi 
overlooking  the  existence  of  a  renal  calculus,  even  if  otfai 
symptoms  wore  not  pronounced.  A  difficulty  crrfninl] 
arises  sometimes  in  those  cases,  as  in  cancer  of  the  kidneVj 
or  scrofulous  disease  of  the  kidney,  in  wliich  masKee 
softened  cancerous  or  tuberculous  matter  are  detached  tkrn 
passed  down  the  ureters,  giving  rise  to  cohc,  accompani* 
with  bloody  urine.  A  careful  examination  of  the  urin< 
however,  especially  of  the  detritus,  and  the  clinical  circum- 
stances of  the  case,  generally  enable  us  to  arrive  at  u  con- 
clusion without  much  difficulty  (see  Cancer  and  Scrofulous 
kidney).  A  rapidly  growing  renal  calculus,  sucli  as  thof 
composed  of  bnple  phosphate  and  phosphate  of  lime, 
large  oxalate  of  lime  concretions,  by  causing  a  tumour 
the  loin,  may  be  taken  for  cancer,  tho  following  pointsi 
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however,  will  serve  as  to  disorimiuate  between  tbe  two. 
In  cancer,  the  amount  of  blood  is  generally  more  consider- 
able than  with  calcnlue.  and  occurs  often  independently  of 
nnvouted  ex.ertion.  Small  red-coloured  gelatinous  look- 
ing lumps  may  sometimes  be  observed  in  the  uriue  after 
ftttacks  of  hEematoria  in  cancer.  Examination  of  the 
urine  may  show  cancer  cells  if  fragments  come  away ; 
if  this  sign  is  absent,  then  the  character  of  the  urin- 
ary deposit  may  help  us ;  in  cancer,  it  has  often  a 
mashy  appearance,  and  is  more  free  from  puB»  mucus 
and  crystallino  deposit,  than  that  caused  by  calculus. 
In  cancer,  nausea  occurs  frequently  independently  of 
pain  or  hiemorrhage,  in  renal  calculus  it  is  not  gene- 
rally observed  except  during  attacks  of  colic.  It  should, 
however,  be  bomo  in  nmid  that  cancer  may  be  secon- 
dary to  long-standiug  calculus  disease  of  the  kidney, 
though  this  contingency  is  not  nearly  so  frequently  ob- 
Borved  as  with  gall  stones.  Nor  should  the  fact  be  over- 
looked that  irritation  of  the  kidney  may  exist  without  there 
being  any  symptom  rcferrnble  to  that  organ,  whilst  the 
pain  and  irritability  of  the  bladder  may  lead  one  to  sup- 
posd  that  viscus  is  affected,  and  vice  v$r$d.  Thus  in  the 
ease  of  an  old  ludy,  I  used  sometimes  to  boc,  in  whose  left 
kidney  was  lodged  an  enormous  calculus,  all  her  trouble, 
was  referred  to  the  bladder,  and  nothing  could  convince 
her  that  she  had  no  stone  in  that  organ,  tliough  she  was 
sounded,  with  no  result,  by  Sir  Henry  Thompson  and 
Sir  Prescott  Hewett.  In  another  case,  the  reverse  of  the 
one  just  quoted,  in  which  an  abscess  opened  into  tho  base 

the  bladder,  all  the  symptoms  pointed  for  many  weeks 
to  pyelitis  of  the  right  kidney,  and  it  was  not  till  I  asked 
Mr.  John  Wood  to  examine  the  bladder  for  me  with  a 
und,  thinking  from  a  change  of  symptoms  that  a  stone 

I  passed  from  the  kidney  to  the  bladder,  that  the  real 
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nature  of  the  lesion  was  determined.  In  these  doubtful 
cases  a  careful  examination  of  the  bladder  should  always 
be  resorted  to. 

In  undertaking  the  treatment  of  btoue,  it  is  of  oourae  o 
importance  to  diagnose  the  leading  chemical  characteristio 
of  the  calculus  deposit.  For  medical  reasons,  in  order  to 
select  tlic  tipprupriatu  remedy ;  and  fur  surgical,  as  to  its 
probable  hardness  and  power  of  resistance  to  the  lithotrite, 
and  altJO  its  tendency  to  recur.  In  order  to  oome  to  a  conclu- 
sion on  this  point,  every  detail  conoeruing  tlie  pa^t  urinary 
history  of  the  case  should  be  carefully  reviewed.  The  pre- 
vailing character  of  the  crystalline  deposits  at  an  early  stage, 
the  subsequent  variations  in  the  reaction  of  the  urine,  and 
the  nature  of  the  crystalline  deposit  at  the  present  time^ 
the  amount  and  character  of  the  heemorrhage,  will  aid  ua  in 
coming  to  a  right  concluBion.  Thus  if  we  have  a  history 
of  long  continued  uric  acid  deposit,  which  has  nearly  ceased 
for  some  time,  if  the  reaction  be  acid,  and  much  mucus  is  dif- 
fused through  the  urine,  that  in  addition  to  tlie  haBmaturia, 
which  though  frequent  is  never  excessive,  caused  by  exer- 
cise, there  is  also  a  periodic  hemorrhage  apt  to  occur  at 
tolerably  regular  Intervals  independently  of  exertion,  imd 
the  mucous  deposit  in  the  urine  has  a  yellowish,  or 
rusty  tinge,  then  we  may  assume  that  the  concretion  is 
composed  of  uric  acid.  If  on  the  other  hand  the  patient 
has  Buffered  from  oxaluria,  or  we  have  the  history  of  a 
dyspepsia  attended  with  great  mental  depression,  and  the 
urine  though  acid  is  not  so  to  a  very  high  degree,  whilst  the 
hiemorrhage  is  abundant  and  very  dark  coloured,  and  the 
mucous  deposit,  when  blood  is  absent,  is  of  a  glairy  green- 
ish colour,  then  an  oxalate  of  lime  concretion  may  be  sua- 
peoted.  With  phosphatic  calculi,  there  is  the  history  of 
long  continued  allcalinity  of  the  urine,  either  fixed  or  vola- 
tile, or  both  ;  whilst  the  urine  either  contains  abundance 
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of  maco-pns,  or  else  an  abundant  flocciilent  precipitate 
of  macus,  whilst  decided  hffimorrliage  ia  a  rare  event,  yet 
the  urine  and  mucus  are  generally  tinged  with  blood, 

172.  Treatment. — A  renal  calculus  may  paas  down- 
wards from  the  kidney  to  the  bladder,  and  then  if  prompt 
treatment  be  adopted,  it  may  whilst  Btill  Bmall,  pass  out 
per  urethram.  If  this  fortunate  event  ia  not  accomplished, 
it  remains  in  the  bladder  and  developes  into  a  vesical 
calculus.  Or  the  stone  may  be  retained  in  the  kidney,  in 
which  case  it  may  become  impacted  and  gradually  enlarge 
without  giving  rise  to  much  trouble,  or  it  may  remain 
loose  in  the  pelvis  of  the  kidney,  setting  up  a  degree  of 
pyelitis  which  either  induces  renal  abscess  and  peri-neph- 
ritis, and  then  leads  to  the  discharge  of  the  stone  by  means 
of  a  fistulous  opening  in  the  abdominal  walls,  or  surgical 
means  have  to  be  employed  for  its  removal.  Our  treat- 
ment, therefore,  has  to  be  adapted  to  these  various  circum- 
stances, and  wc  have  now  to  consider  seriatim  the  means 
to  be  employed  during  the  passage  of  the  stone  down  the 
ureters,  for  its  early  removal  from  the  bladder,  for  its 
rehef  should  it  be  retained  in  the  kidney,  and  the 
measures  to  be  adopted  to  prevent  recurrence  after  it  has 

(been  removed  either  by  medical  or  surgical  means. 
I  Treatmait  of  r$nal  colic. — Our  efforts  must  be  directed 
towards  the  relief  of  pain,  and  facilitating  the  passage  of 
.the  stone  down  the  ureter.  The  first  step  to  be  taken  ia 
ensure  the  thorough  evacuation  of  the  bowels.  Not 
'only  does  a  loaded  condition  of  the  bowels  in  itself  act  as 
a  hindrance  to  the  passage  of  the  stone,  but  owing  to  the 
relation  of  the  large  intestine  to  the  anterior  surface  of 
the  kidney,  considerablo  pain  is  caused  by  its  pressure  on 
the  tender  organ.  The  act,  too,  of  emptying  the  bowel 
also  aids  the  expulsive  efforts  directed  towards  forcing  the 
concretion  down  the  ureter ;    in  the  case  of  small  calculi 
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I  have  known  immediate  relief  to  foUow  a  copious  evacua- 
tion of  the  bowel.  The  best  means  to  effect  this  is  by 
enemata  of  warm  water,  followed  by  the  injection  of  olive 
oil^  if  tliere  is  reaffon  to  think  the  feeoes  are  hardened  or 
Bcybalons.  Even  if  the  bowels  are  not  loaded,  an  enema 
is  of  service  for  the  relief  of  the  flatulent  distension  which 
is  usually  very  great  in  these  cases.  As  soon  as  tihe 
bowels  are  relieved  the  patient  should  be  placed  in  a  hot 
bath  of  OS"  F.,  gradually  raised  to  100"  F.,  for  twenty 
to  thirty  minutes.  On  leaving  the  bath,  a  full  dose  of  solid 
opium,  if  there  is  no  chronic  renal  disease  to  contra- 
indicate  its  administration,  should  be  given,  and  gentle 
but  £rm  shampooing  in  a  direction  downwards  from  the 
loin  towards  the  groin,  frequently  applied.  During  the 
paroxysm  of  severe  pain,  chloroform  may,  from  time  to 
time,  be  administered ;  it  not  only  subdues  the  pain,  but 
also  by  relieving  spasm  facilitates  the  escape  of  the  stone. 
The  patient  should  also  be  encouraged  to  drink  copiously  of 
barloy-watcr,  or  better  still  if  it  is  handy,  of  distilled  or  soft 
water.  After  the  continuance  of  some  hours,  the  colic 
will  abate,  somewhat  suddenly  if  the  stone  has  passed  into 
the  bladder,  more  gradually  if  it  is  still  retained,  in  the 
pelvis  or  the  ureter.  If  the  latter  is  the  case,  wo  most 
ensure  the  patient  a  period  of  rest  after  bis  severe  suffer- 
ing, by  placing  him  in  a  comfortable  position  in  bed, 
which  is  generally  effected  by  lotting  him  lie  on  the  side 
affected  with  his  thighs  well  flexed,  and  by  giving  him  a 
morphia  injection,  sufiBciently  strong  to  secure  some  hours 
of  sleep,  if  the  dose  nf  opiimi  first  given  is  not  sufljcient 
for  the  purpose.  The  subsequent  treatmont  ia  deter- 
mined by  the  course  of  events.  Should  the  concretion, 
however,  fortunately  have  passed  into  the  bladder,  we 
must  proceed  at  once  to  take  measures  for  its  expulsion 
from  that  cavity  before  it  has  time  to  increase  its  bulk. 
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Th$  renal  concretion  has  passed  into  the  bladder, — A  calculus 
that  has  just  passed  down  a  ureter,  is  cGrtainlj  uot  too 
large  to  pass  through  the  adult  urethra,  always  supposing 
no  stricture  or  prostatic  enlargement  is  present.  To 
Bocure  its  early  expulsion  it  is  often  sufficient  to  direct  the 
patient  to  retain  his  urine  till  the  bladder  is  full,  and  then 
gently  compressing  the  orifice  of  the  urethra  with  the 
thumb  and  finger,  to  make  a  strong  expulsive  effort  to 
micturate,  then  suddenly  to  release  the  pressure  at  the 
orifice,  and  half  empty  his  bladder,  then  again  to  com- 
proBS  the  urethra,  and  again  release  the  stream  till  the 
bladder  is  emptied.  In  this  -way  the  concretion  is  carried 
by  the  strong  stream  outwards  towards  the  urethra,  and 
may  thus  happily  bo  discharged.  It  often  happene,  how- 
ever, that  the  patient  feels  the  stone  carried  to  the  en- 
trance of  the  urethra  and  then  feels  it  foil  Lack  again,  this 
is  generally  the  case  with  long  oval-shaped  concretions 
which  have  passed  with  their  long  axis  do'vvnwards  through 
the  ureter,  but  present  themselves  transversely  at  the 
entrance  of  the  urethra.  In  this  cose,  the  patient  should 
be  encouraged  to  persevere  in  filling  and  emptying  his 
bladder,  as  we  hope  that  on  one  such  an  attempt,  a  pre- 
sentation favourable  for  its  outward  passage  may  occur. 
In  cases  were  there  is  atony  of  the  bladder,  it  is  a  good 
plan  to  introduce  a  full-sized  catheter,  half  empty  the 
blH<ldur,  thou  withdraw  the  instrument,  when  the  stone 
will  very  frequently  follow  after  the  catheter  into  the 
urethra.  The  concretion  in  passing  down  tlie  urethra, 
may  give  rise  to  much  pain,  especially  if  its  surface  is 
rough  or  irregular.  It  may  aleo  become  fixed,  but  in  most 
cases  the  pressure  of  urine  from  behind  it,  is  sufficient  to 
force  it  on,  or  if  in  the  anterior  portion  of  the  urethra,  it 
muy  be  squeezed  forward  by  the  fingers ;  but  if  it  does  not 
puss   it  must  be   removed  by  surgical  means.      Should 
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these  attempts  fail  to  remove  the  stone  from  the  bladder, 
it  is  worth  while  employing  the  use  of  solvents,  since  it  is 
in  these  early  cases  of  vesical  calculi  tliat  their  action  is 
most  marked.  This  mode  of  treatment  will  bo  described 
in  the  next  paragraph,  where  we  speak  of  the  solvent 
treatment  of  reual  calculi. 

The  calculus  rtmains  in  Oie  peltu  of  the  ktdnfiy. — In  this 
case  the  oolic  is  either  frequently  repeated,  or  else  after  a 
certain  period  of  more  or  less  pain  and  discomfort*  the 
symptoms  gradually  subside,  owing  to  the  calculus  be- 
coming encysted.  Our  treatment,  therefore,  will  b« 
guided  by  those  natural  indications.  If  there  should  he 
frequent  attacks  of  cohc,  we  ought  in  tlio  first  instance 
to  endeavour  to  effect  the  passage  by  trying  to  diminish 
the  bulk  of  the  calculus  by  means  of  solvents,  and  also 
to  render  the  urinar}-  passages  more  favoui'able  to  its 
passage  by  diminishing  the  catarrh.  Solvent  rmntdiu 
were  ranch  in  vogue  during  the  century  before  the 
introduction  of  chloroform  and  the  employment  of  litho- 
trity,  and  considerable  Bucceas  uo  doubt  attended  their 
employment,  and  in  spite  of  Sir  Henry  Thompson's 
statement,  that  he  cannot  find  that  any  patient  certified 
to  have  stone,  after  sounding  by  a  competent  surgeon, 
after  a  course  of  any  solvent  was  subsequently  found  free 
from  stone  ;  four  cases  are  reported  (Tracts  jB,  So,  4,  2S0 
Library  Royal  Med,  Chir.  Soc.)  in  which  stones  were  de- 
tected by  Mr.  Nourse  of  8t.  Bartholomew's,  Mr.  Sharp  of 
Guy's  Hospital,  and  Mr.  Cheselden  of  St.  George*&  Hospi- 
tal, by  sounding,  and  the  patients  after  a  course  of  solvents^ 
during  which  a  large  quantity  of  grit  was  passed,  were 
found  by  the  same  surgeons,  on  again  sounding,  to  be  free 
from  stone.  To  these  may  be  added  the  well  authenticated 
oases  of  Dr.  Jurin  and  Dr.  Whytt,  whilst  besides  these  I 
have  collected  from  various  sources  some  130  cases  ia 
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which  the  ase  of  solvent  remedies  was  followed  by  either 
complete  relief^  or  dimiiiution  of  suffering.  The  solvent 
remedies  employed  in  those  days  were  either  BolutionB  of 
soap,  hme-water,  or  else  strong  infusions  of  wood  ashes. 
In  this  form  though  they  rendered  the  urine  powerfully 
alkaline,  they  had  the  disadvantage  of  disordering  tlie 
stomach,  and  were  by  no  means  so  perfect  or  so  easily 
applied  as  the  remedies  now  at  oar  oammoud.  In  ecu- 
sidering  the  efficacy  of  the  solvent  treatment  we  mast 
bear  in  mind  one  important  fact,  and  that  is,  it  is  better 
suited  for  the  solution  of  vesical  than  reuni  calculi.  The 
reason  of  this  is,  that  the  urinary'  bladder  is  capable  of 
holding  three  or  four  ounces  of  alkaline  fluid,  which  can 
be  retained  for  some  hours,  and  which  thus  completely 
snrroundfl  the  stone,  whilst  in  the  kidney  the  urine  in  con- 
tact with  the  stone  at  any  given  time,  is  only  small  in 
quantity,  and  as  it  passes  away  directly  to  the  bladder, 
it  is  therefore  much  more  difficult  to  keep  the  urine 
constantly  alkaline,  a  greater  quantity  of  alkali  having  to 
be  administered.  The  solvent  treatment  is  therefore  best 
adapted  for  the  solution  of  small  calculi  just  passed  into 
the  bladder.  The  treatment  is  carried  out  as  follows  :  the 
patient  having  emptied  iiia  bladder,  twenty  to  thirty  drops 
of  hquor  potaasffi,  or  forty  to  sixty  grains  of  citrate  of 
potash  as  recommended  by  Dr.  Roberts,  should  be  ad- 
ministered in  some  bitter  infusion,  every  four  hours,  in 
the  meantime  the  patient  is  to  drink  as  little  water  as 
posbible,  so  that  the  urine  should  bo  concentrated  and  the 
degree  of  alkalescence  kept  as  bigli  as  possible,  whilst  he 
should  be  directed  to  retain  his  urine  as  long  as  ho  can, 
so  that  the  stone  may  be  kept  immersed  in  the  alkaline 
fluid.  This  solvent  treatment  is  only  available  for  urio 
acid  stones,  alkaline  solutions  having  no  effect  on  phos- 
phatic  or  oxalate  of  lime  calcuM  ;    whilst  with  those  which 
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are  aolnble  in  acid  Bolutiona,  it  is  found  praoticably  im- 
possible to  adminiBter  acid  in  sufficient  quantities  to  have 
the  slightest  effect,  though  in  the  case  of  phosphatie 
cttlcnli  in  the  bladder,  washing  out  that  organ  frequently 
witli  a  dilute  solution  of  HCl,  may  check  their  ^owth. 
In  renal  calculi,  for  the  reasons  already  stated,  the  alka- 
line solvent  treatment  has  Uttle  effect  unless  the  caloulna 
ie  very  small  and  quite  recent,  in  fact,  still  in  almost  a 
nuclear  condition.  Then  the  continuous  administration 
of  liquor  potassce  or  citrate  of  potash  for  some  days  or 
weeks,  or  the  use  of  the  alkaline  waters  of  Vichy  or 
Coutrexevillc,  will  perhaps  bring  away  the  concretion  in  a. 
partially  disintegrated  condition.  Should,  however,  the 
calculus  have  attained  a  fair  size,  the  administration  of 
alkiiliuo  bolvents  will  not  only  do  no  good  but  may  do 
positive  harm,  the  amount  of  alkali  taken,  especially  if  in 
the  form  of  bicarbonate,  having  a  tendency,  as  has  been 
shown  by  experiments  by  Parkes,  Beneko,  Bence  Jones, 
and  myself  {Lancet^  Nov.  9th,  1878),  to  render  the  urine 
more  highly  acid  after  the  immediate  effect  of  the  alkali 
has  passed  off;  whilst  witli  large  and  long-continued  doses 
of  alkali  unless  carefully  watched,  there  is  a  danger  of  in- 
ducing an  ammoniaoal  state  of  the  urine,  which  greatly 
aggravates  the  existing  evils.  In  these  oases  I  fall  back 
upon  the  method  suggested  by  Dr.  Murray  of  Newcastle, 
aomo  few  years  back,  which  consists  of  adnunistoHog 
large  quantities  of  soft  or  distilled  water.  This  method, 
which  is  suited  for  all  kinds  of  calculi,  has  in  the  case  of 
renal  concretions  been  successful  in  my  hands,  especially 
when  alternated  with  alkalies,  in  the  case  of  uric  acid  cal- 
culi In  one  case  which  I  reported  to  the  Pathological 
Society  {Trans.,  vol.  xxxiii.,  p.  206),  the  oaloulua  waa 
passed  as  a  mere  shell  after  two  years  persistence  in  the 
use  of  soft  water,  with  ocoasional  doses  of  alkali.    In  other 
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cases  Tvith  smaller  calculi  the  treatment  Las  been  less  pro- 
longed, and  they  Lave  come  away  much  eroded  on  the 
surface,  showing  that  a  diminntion  of  their  bulk  liad  been 
effected.  In  carrying  out  thia  treatment,  about  four  pinta 
of  distilled  water  are  administered  daily,  the  patient  hav- 
ing no  other  supply,  the  tea  is  made  irom  distilled  water 
supplied  in  gallon  jnrs  by  the  chemist,  and  for  drinking 
water,  tlie  distilled  aerated  water  supplied  by  the  "  Sain- 
taris  *'  company  may  be  relied  on.  The  continued  use  of 
distilled  water  exercises  a  powerfnl  diuretic  action,  and 
the  specific  gravity  of  the  urine  becomes  very  low,  whilst 
the  inorganic  constituents,  especially  the  lime  salts,  are 
reduced  to  a  minimum.  The  solvent  action  of  distilled 
Vftter  is  due  to  several  influences.  In  the  first  place  by 
causing  a  low  specific  gravity  of  the  urine  it  induces  dis- 
integration ;  since  Raincy  has  shown  experimentally  that 
bodies  placed  in  solutions  of  different  density  to  tliose  in 
which  they  were  formed  undergo  molecular  dieintegration. 
Again,  chemical  analysis  has  shown  that  those  calculi  that 
undergo  spontaneous  disintegration  are  always  poor  in 
inorganic  constituents,  the  use  of  soft  water  diminishea 
the  supply  of  these  as  already  stated,  even  if  it  does  not 
tually  act  as  a  solvent  on  tliose  forming  the  outer  crust 
of  the  calculus,  and  so  increases  the  tendency  to  disinte- 
grate. Lastly,  soft  water  probably  diminishes  the  catarrh 
of  the  urinary  passages,  and  by  diminishing  the  swelling 
of  the  mucous  membranes  allows  a  small  stone  to  pass, 
which  was  before  obstructed.  And  this  brings  us  to  the 
second  consideration  named  at  the  commencement  of  this 
paragraph,  viz.,  the  treatment  necessary  **  to  render  the 
urinary  passages  more  favourable  to  the  passage  of  the 
stone."  A  renal  concretion  cannot  exist  for  long  without 
setting  up  a  considerable  amount  of  pyelitis,  and  it  is  easy 
to  see  how  the  swelling  of  the  mucous  membranes  of  the 
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pelris  of  tLe  kidnev,  eBpecially  the  folds  near  the  orifice 
the  nrotcr  will  obEtmct  a  calculas  in  its  passage.  Altbongh 
soft  water  relieves  this  condition,  still  we  have  a  more  Rnre 
and  rapid  agent  in  turpentine,  This  medicine  which  has 
gone  out  of  fashion  of  late  years,  had  formerly  a  great 
reputation  in  calculons  affections.  The  late  Dr.  Henery, 
of  Manchester,  thought  the  subject  important  enongb 
to  bring  before  the  Koyal  Medical  and  Cliirorgical  Society, 
and  related  a  case  in  which  a  single  dose  brongbt  away  an 
enormous  accumulation  of  uric  acid  concretions,  Pepys, 
the  Diarist,  a  martyr  to  stone  and  gravel,  records  his 
favourable  experience  of  it.  For  my  part  I  have  found  it 
of  considerable  value.  After  a  few  doses,  even  if  the 
calculus  does  not  pass,  the  patient  becomes  easier,  and 
the  urine  less  purulent,  whilst  in  many,  tlie  adminis- 
tration is  followed  by  the  discharge  of  the  concretion. 
It  is  valuable,  too,  as  a  prophylactic  agent,  since  whilst  it 
renders  the  urinary  passages  more  free,  by  diminishing 
the  excessive  amount  of  mucus,  and  the  swelling  of  the 
mucus  surface,  it  removes  the  conditions  favouiBble  for 
the  retention  and  growth  of  any  subsequent  nucleus  that 
may  be  discharged  into  tlie  pel\'iB  of  the  kidney.  The  best 
mode  of  administration  is  in  the  form  of  capsules,  one  or 
two  every  night  or  morning. 

Kncyatment, — It  often  happens  that  after  death  we  find 
the  kidneys  the  seat  of  calculous  disease,  which  was 
unsuspected  during  life,  or  had  given  rise  to  Lttle  or 
no  disturbance.  Thus,  in  the  case  of  a  lady  I  at- 
tended a  few  years  since,  and  who  died  at  the  age  of 
eighty- four,  her  left  kidney  had  attained  an  enormoas 
size,  but  gave  her  little  pain  ;  this  calculous  mass  had 
been  growing  since  1840,  when  she  first  consulted  Dr, 
Prout  for  irritability  of  the  bladder,  which  he  pronounced 
was  due  to  the  presence  of  this  stone  in  the  kidney. 
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post-mortem  made  on  a  sailor  in  the  Seamen's  Hospital, 
a  huge  branch-shaped  calculus  in  his  left  kidney  was 
found,  this  had  given  rise  to  no  symptoma  during  life,  aa 
he  had  for  years  performed  his  duties  as  an  able  seaman, 
the  cause  of  his  death  being  rupture  of  the  Uver  by  a  blow 
from  a  capstan  bar.  These  cases,  and  many  similar  ones, 
may  lead  us  to  hope  that  if  a  calculus  is  allowed  to  re- 
main quiescent  and  increase  in  size,  it  may  form  a  pouch 
for  itself  in  the  pelvis  of  tlie  kidney,  and  give  rise  to  httle 
or  no  trouble  unless  disturbed  by  some  unwonted  exertion. 
If  therefore  it  happens  that  the  employment  of  the  solvent 
mode  of  treatment  gives  no  relief,  and  if  after  a  fair  trial 
there  is  no  amelioration  of  the  symptoms,  and  that  the 
stone  does  not  pass,  this  mode  of  treatment  ought  to  have 
a.  fair  trial  before  operative  procedure  with  its  attendant 
risks  bo  decided  on.  The  most  successful  case,  that  has 
come  under  my  notice,  is  that  reported  to  me  by  my  friend 
Mr.  Hicks  of  Kamsgate.  A  lady  who  suiTered  from  re- 
peated attacks  of  colic,  and  considerable  pyelitis,  dependent 
on  an  oxalate  of  hme  calculus  in  the  kiduey,  and  who  was 
completely  worn  out  with  suffering,  was  induced  by  Mr. 
Hicks  to  remain  in  a  recumbeut  position  for  six  mouths. 
At  the  end  ot  that  time  all  symptoms  of  pyehtis  subsided, 
and  the  patient  was  able  to  walk  about  and  bo  driven 
without  any  feeUng  of  discomfort  whatever.  In  the  case 
of  a  sailor,  admitted  at  the  Seamen's  Hospital,  with 
hfematuria  due  to  ronal  calculus,  and  who  was  unable  to 
walk  across  the  ward  without  inducing  an  attack  of  colic, 
I  tried  this  treatment.  After  some  failures  caused  by  his 
restlessness,  I  managed  to  keep  him  in  bed  for  nearly  two 
months,  more  or  less  on  his  back.  At  the  end  of  that 
time  ho  was  able  to  walk  about  the  grounds  of  the  Hospi- 
tal, and  wa£  free  from  pain,  and  ultimately  was  discharged 
*  'k  a  view  of  joining  his  ship ;    from  that  time  I  have 
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heard  nothing  of  him,  so  I  cannot  say  if  the  relief  wu 
permanent.  In  order  to  ensure  complete  success  by  this 
mo<lo  of  treatment,  the  rest  mast  be  complete,  and  tbe 
poEition  nearly  always  the  same,  viz.,  dorsal  bat  rather 
inclining  to  the  affected  side.  The  discipline  is  eevere.bnt 
if  rigidly  carried  oat  is  likely  to  be  rewarded  in  suitable 
cases  with  Buocess.  It  should  I  think  always  be  reaorted 
to  in  cases  manifestly  nnsuited  to  operative  relief.  Lastly, 
if  we  fail  in  our  efforts  to  canso  the  stone  to  pass  into  the 
bladder,  or  to  render  it  quiescent  in  the  pelvis  of  the  kid- 
ney, then  if  the  patient  oontiuaea  to  suffer  from  repeated 
attacks  of  colic,  with  considerable  pyeUtis,  the  case  be- 
comes  one  for  the  surgeon,  and  operative  procedure 
must  bo  resorted  to  without  further  delay. 

Prophyhxciic  Treatment, — A  patient  having  got  rid  of  a 
stone,  it  must  be  our  endeavour  to  prevent  the  formation 
of  another.  For  this  purpose  the  patient  must  be  placed 
under  the  best  hygienic  conditions.  If  he  lives  on  a  cold 
dump  soil,  it  should  be  drained,  if  exposed  to  cold  easterly 
winds,  he  should  if  possible  winter  in  the  South,  and  on  a 
dry  sub-soil,  if  that  is  not  possible  he  should  clothe  him- 
self in  flannel,  especially  a  flannel  binder  round  his  loins, 
the  waistcoats  and  drawers  may  also  be  advantageously 
hned  with  chamois  leather.  He  should  continue  the  use 
of  soft  water.  If  the  tendency  be  toward  uric  acid  de- 
posits, the  condition  of  the  urine  must  be  attended  to, 
and  should  never  be  allowed  to  become  highly  acid  or 
conoentrated.  Occasional  doses  of  biborate  of  eoda  and 
citrate  of  potash  will  best  effect  this;  whilst  on  the 
sUghteat  susx)icion  of  lumbar  pain,  he  should  take  a  few 
doses  of  turpentine  with  a  Wew  of  clearing  the  orinaiy 
passages  of  mucus,  and  diminishing  any  catarrh. 

The  food  must  be  light  and  easy  of  digestion,  and 
should  be  as  varied  as  possible.     Fish  should  be  the 
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chief  article  of  animal  diet;  whito  meat  such  as  poultry 
and  lamb,  veal  and  pork  excepted,  should  be  preferred  to 
red  meats.     When  these  are  partaken  of,  it  is  as  well  to 
remember  that  the  neck  cutlets  of  mattou  and  the  fillet  of 
heef  are   more  juicy   and  tender  than  the  loin  chop  or 
rump  steak.     All  roast  meats  should  be  cooked  with  the 
gravy  retained  In  them.     Bread  should  bo  eaten   stale, 
better  as  toast.     Potatoes,  except  iu  the  form  of  '*  chips," 
and  those  only  in  small  qunntity,  are  to  be  avoided,  so 
also   all   flatulent   vegetables  — cabbage,    Bpinach,   onions, 
turnips  and  peas ;  in  their  place,  simple  salads  should  be 
freely  partaken  of.     Tomatoes  cooked  in  various  ways,  the 
soft  white  flower  of  the   spring  broccoli,  French  beans, 
stewed  celery,  sea-kale,  laver,  may  all  be  used.   Watercress 
should  be  served  at  every  meal.     Sweet  fruits  and  cooked 
fruits,   with  added  sugar,  must  be  forbidden.     But  the 
subacid  fruits  may  be  employed  in  moderation,  but  even 
these  may  occasion  heartburn  and  acidity,  and  give  rise  to 
cramp.     Pastry,  on  account  of  its  richness  and  the  sugar 
it  contains,  should  be  abstained  from,  but  plain  rice,  bread 
and  butter,  and  custard  puddings,  with  but  little  sugar, 
may  be  eaten  each  day  at  dinner  with  advantage.     Savoury 
omelettes,  caviare,  oUves,  &c.,  need  not  be  forbidden  if 
partaken  of  in  moderation.    With  regard  to  the  use  of 
alcohol,  the  special  retiuiremeuts  of  each  patient  must  be 
taken  into  consideration.     It  should  bo  taken  in  as  dilute 
a  form  as  possible,  and  the  beverage  selected  must  also  be 
comparatively  free  from  sugar.     It  is  impossible  to  decide 
what  wine  will  suit  the  patient  best.     It  often  happens,  as 
Dr.  Prout  remarked  many  years  ago,  that  those  individuals 
who  have  long  been  accustomed  to  the  use  of  the  stronger 
wines,  as  port  and  sherry,  or  who  have  been  drinkers  of  ale, 
often  suffer  from  pains  in  the  back  and  gravel  when  they 
re  £u:st  placed  upon  light  wines,  such  as  claret,  hock,  and 
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ohampaRiies,   and    this  is  especially  noticeable  in   cold 
weatlier.     It  is,  therefore,  as  well   to  make   no  sudden 
change,  especially  with  elderly  people,  beyond  reducing  the 
quantity  and  substituting  a  dry  and  hghter  port  or  sherry, 
if  the  taste  had  previously  been  towards  a  fuller  and  more 
bodied  wine.    "When,   however,   the   light  wines  can  be 
taken  without  occasioning  gravel  or  pains  in  the  back,  the 
superior  growths  of  the  light  clarets,  such  as  St.  Juliien 
and  St.  Eetephe,  are  preferable  to  clarets  of  the  higher 
class,   such   as  La   Hose   or  Lafitte.      Zcltinger,  a   still 
Moselle,  is  also  a  wine  that  persons  suffering  from  urie 
acid  tendencies,  as  a  rule,  are  able  to  take  witliout  discom- 
fort.    All  wines  should  be  drank  directly  from  the  cask  or 
after  they  have  been  bottled  some  time.     Newly  bottled 
wines  are  most  pernicious.     Alcoholic  beverages  should 
only  be  indulged  in  once  during  the  day,  and  should  then 
be  taken  with  the  principal  meal.     As  the  digestive  powers 
are  usually  enfeebled  in  persons  who  have  suffered  long 
from  gout,  a  little  diiute  alcohol,  which,  as  Claude  Bernard 
has  shown  is,  next  to  the  saliva,  the  most  efficient  agent 
in  stimulating  the  gastric  secretion,  should  be  taken  at  the 
commencement  of  dinner.     The  best  form  is  a  tablespoon- 
ful  of  brandy  in  half  a  tumbler  of  water,  or  a  spoonful  of 
sherry  in  the  soup.     No  other  alcohol  should  be  taken 
during  dinner,  but  afterwards  a  couple  of  claret  glasses  of 
some  light  wine  or  two  small  glasses  of  dry  port  or  dry 
sherry.     If  the  patient  is  very  weak  and  the  nights  are 
sleepless,  a  little  brandy  or  whiskey  may  be  permitted  be- 
fore going  to   bed ;    this  is  best  taken  in  some  natural 
alkahne  effervescing  water. 

With  regard  to  the  treatment  of  ojcaluna,  we  have  to 
consider  whether  the  deposit  manifestly  arises  &om  the 
ingestion  of  articles  of  food  containing  crystals  of  oxalate 
of  lime,  in  which  case  it  will  be  sufficient  to  point  oat 
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■what  these  are  and  to  discontinue  their  use.  II  the  de- 
posits, however,  arise  iudirectly  from  the  food,  owing  to 
incomplete  oxidation  of  tlio  Raccharine,  oleaginous,  and 
albuminous  principles,  it  will  be  necessary  carefully  to 
regulate  the  diet  with  regard  to  quantity  and  quality,  and 
to  promote  the  oxidising  procosacs  within  tho  body  by 
means  of  iron,  change  of  air,  sea-bathiug,  &c.  In  those 
oases  where  oxalate  of  lime  deposits  seem  to  arise  from 
increased  tissue  metabolism,  as  eyidcnced  by  an  increase 
in  the  amount  of  the  urinary  constituents  more  especially 
the  urea  and  phosphoric  acid  excreted  daily,  inquiry  must 
be  made  into  the  nature  of  the  conditions  producing  such 
disturbance,  and  the  treatment  directed  accordingly.  lu 
the  case  of  calculous  deposits  of  oxalate  of  lime  it  will  be 
profitable  to  remember  that  the  oxalic  acid  lias  possibly 
its  origin  in  the  mucus  of  the  urinary  passages,  and  not 
nocessarily  in  the  blood,  a  reflection  which  ought  to  direct 
our  attention  rather  to  the  treatment  of  any  local  morbid 
condition  that  may  exist  in  them,  than  to  the  emplo3rment 
of  remedies  designed  to  act  on  the  system  generally. 
Lastly,  with  regard  to  these  cases  of  dyspepsia  associated 
with  more  or  less  persistent  deposits  of  oxalate  of  lime, 
and  to  which  alone,  as  I  have  stated,  the  term  '•  oxalnria  " 
seems  applicable ;  our  efiort  at  treatment  luuftt  be  directed 
almost  entirely  to  the  relief  of  the  catarrhal  conditions  on 
vhioh  the  dyspeptic  symptoms  depend.  This  is  best 
effected  by  the  systematic  employment  of  small  doses  of 
Carlebad  salts  largely  diluted;  a  teaspoouful  of  the  salt 
dissolved  in  ten  to  fifteen  ounces  of  hot  water,  ae  hot  as 
the  patient  can  bear  it,  should  be  taken  every  other  morn- 
ing an  hour  before  breakfast.  This  diluted  warm  saline 
solution  seems  to  have  the  power  of  dissolving  and  remov- 
ing a  considerable  quantity  of  the  abnormal  muous,  which 
in  nudergoiug  fermentative  changes  gives  rise  to  lactic  and 
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butyric  acids,  the  motiouB  which  result  from  its  use  con- 
tftiniug  not  only  ffpcal  matter,  but  much  offensive  glutinona- 
lookiug  slime.  Thirty.grain  doses  of  bismuth  should  be 
admiuiiitered  once  or  twice  a  day  before  meals,  and  Dr. 
Prout'8  mixture  of  nitro-muriatio  acid  and  nux  vomic* 
may  be  prescribed  with  advantage,  especially  in  long- 
standing cases  when  there  is  much  mental  depression, 
about  two  or  three  hours  after  food.  The  patient  should 
remove  to  a  dry  soil,  but  if  that  is  not  possible,  the 
groatoBt  attention  should  bo  paid  to  the  subsoil  drainage  of 
his  house.  The  use  of  a  cold-water  compress  over  th«  ab- 
domen at  night  will  be  found  advantageous,  not  onlv  in 
reUcving  the  abdominal  catarrh,  but  in  protecting  the 
patient  against  a  return  of  the  malady.  The  diet  should 
be  nutritious  and  digestible,  with  a  liberal  allowance  of 
meat,  fish,  poultry,  and  game.  The  bread  should  be  eaten 
stale,  or  better  still,  toasted.  Sugar  and  all  farinaceous 
food  should  be  avoided  as  much  as  possible  without  acta- 
ally  rostriotiug  them,  and  flatulent  vegetable  food  alio- 
together  discarded.  Tea  may  be  used  in  moderation,  bot 
coffee  and  alcohol  are  positively  injurious. 

With  regard  to  the  treatment  of  persistent  deposition  of 
earthy  phosphates  the  main  indications  are  rest  and  an 
endeavour  to  promote  nutrition  generally.  To  attain  this 
end  opium  or  codeia  should  be  given  in  full  doses,  when 
the  patient  first  comes  under  observation.  As  soon,  how- 
ever, as  the  nervous  system  is  quieted,  and  the  rheumatic 
and  neuralgic  pains  are  less  severe,  it  should  be  discon- 
tinued, lest  it  interfere  with  digestion.  General  tonic*, 
such  as  iron,  phosphorus,  quinine,  nux  vomica,  hydro- 
chloric acid,  and  cod-liver  oil  should  be  persevered  with. 
When  there  is  a  history  of  syphihs,  iodide  of  potassium 
should  be  combined  with  these  remedies.  Warm  bathe, 
followed  by  tepid  douches,  give  great  rehef  to  the  nenralgu! 
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pains,  aud  also  eootbe  the  nervous  system.  The  soluble 
phosphates  may  be  administered;  but  their  utility  intheee 
eases  is  questionable.  There  appears  to  be  no  lack  of 
these  constituents  in  the  system ;  the,  diiUculty  seems 
rather  to  lie  in  the  want  of  power  of  the  tissues  to  retain 
them.  The  food  should  be  light  and  nutritious,  and  milk 
one  of  the  chief  constituents.  Alcohol 'should  be  avoided  ; 
it  invariably,  even  in  small  qu^mtities,  increases  the 
diuresis.  The  same  may  be  eaid  of  coffee.  Cliange  to  dry, 
bracing  air  should  be  obtained  if  possible.  The  clothing 
should  be  warm,  and  the  patient  carefully  guarded  against 
cold,  since  in  these  cases  a  reduction  of  bodily  temperature 
is  always  noted. 

WTien  the  urine  is  alkaline  from  the  presence  of  car- 
bonate of  ammonia,  we  may  endeavour  to  prevent  the 
formation  of  ammonio-maijnesium  phosphate  concretions  by 
the  administration  internally  of  boracio  acid,  or  benzoic 
acid ;  after  a  fair  trial  of  both,  I  think  the  former  the 
most  satisfactory,  the  prescription  given  at  p,  200  is  per- 
haps the  best  way  of  admiuistering  it.  It  may  be  taken 
for  long  periods  of  time  together,  without  in  any  way 
affecting  the  general  health.  Turpentine  too  is  very  use- 
ful in  this  condition,  eince  it  diminishes  the  catarrh  of  the 
urinary  passages  which  is  always  more  or  less  present. 
The  bladder,  if  affected,  should  be  washed  out  systemati- 
cally, either  with  a  dilute  solution  of  hydroclilorio  acid  and 
quinine,  or  of  boracic  acid  (p.  291).  Although  in  spite  of 
all  our  efforts  we  may  find  it  impossible  to  restore  the  urine 
to  its  normal  reaction,  yet  by  persistently  using  the  above 
means  we  can  generally  prevont  the  formation  of  a  triple 
phosphate  concretion,  aud  also  reheve  the  patient  from  the 
many  discomforts  attendant  on  an  ammoniacal  state  of 
mine. 
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CHAPTER    XI. 

Functional    Albusunitbia,  Peptonubia,  H^hoolobimilu. 


FtTNCTIONAIi    ALBUVDinBIA, 

178.  ClasHification.— Writing  as  far  back  as  1842. 

Simou  remarked  that  "  albuminous  urine  is  so  irequeutly 
observed  in  numerous  deranged  states  of  the  organism, 
independent  of  Bright' s  disease,  that  the  idea  that  granulftr 
degeneration  of  the  kidneys  necessarily  exista,  when 
albuminuria  occurs,  must  be  abaudoucd."  Again,  In  1852, 
Mialhe  a&serted  that  digested  albumin  (peptone)  occa- 
sionally appears  in  the  urine  independently  of  any  ap- 
parent renal  lesion.  Wliilst  Gigon,  iu  1858,  went  so  hi 
as  to  state  that  albumin  existed  in  normal  urine.  So  littb 
impression,  however,  did  these  observations  make,  at  til 
events  in  England,  that  though  Parkes,  Roberts,  and 
other  writers  on  urinary  pathology,  alluded  to  the  facttluit 
albuminuria  might  occur  independently  of  Bright's  disease, 
and  in  connection  with  general  disorder  of  the  systeiu, 
still  the  £act  never,  till  quite  recently,  seemed  to  i^upress 
itself  on  the  attention  of  the  profession  generally.  Since, 
however,  the  practice  of  systematically  examining,  for 
albumin  and  sugar,  the  urines  of  all  patients  thai  come 
under  our  observation,  and  of  those  who  are  referred  to  as 
for  "  life  assurance,"  has  become  general,  the  subject  has 
received  considerable  attention,  and  very  valuable  addi- 
tions have  been  made  to  our  knowledge  with  respect  to  it 
And  first  with  regard  to  the  so-called  phynolo^cal 
albuminuria.     As  already  stated,  as  far  back   aa  1868, 
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Gigon  asserted  that  albumin  existed  in  normal  urine. 
Becquerel,  however,  who  carefully  went  into  the  question 
at  the  time,  conclusively  showed  tliat  the  precipitate 
obtained  by  Gigon  was  not  albumin,  but  a  mixture  of 
mucin  and  other  organic  substances.  "With  the  intro- 
duction of  more  ilelicnte  reagents  for  tlie  detection  of 
albumin,  Gigon's  idea  has  revived,  and  many  hold  that 
«  minute  trace  of  albumin  ia  present  normally  in  all 
urines,  or  at  all  events  in  the  urine  passed  after  food  or 
after  exercise,  and  that  an  exaggeration  of  the  physiologi- 
cal condition,  such  as  an  indigestible  meal,  or  strong 
exerciee,  may  lead  to  a  very  perceptible  increase  in  the 
amount  passed  into  the  nrine.  Thus  Leube,  who  ex- 
amined the  urine  of  soldiers  after  a  long  march,  found 
albumin  in  sixteen  per  oent»  of  the  urines  .examined; 
whilst  Capifcan  who  examined  the  nrine  of  ninety-seven 
children  at  the  Hopital  des  Enfauts  Assist^s.  found  albu- 
min in  thirty-eight  instances,  in  quantities  varying  &om 
•007  to  "02  grm.  in  the  litre.  Chateaubourg  also  found 
albumin  in  soventy-six  urinea  out  of  ninety-four,  passed 
by  soldiers  five  hours  after  a  meal.  On  the  other  hand 
Oertels  who  experimented  on  a  considerable  number  of 
individuals,  some  of  whom  were  invalids,  and  some  women 
and  children,  by  mailing  them  ascend  heights  of  various 
degrees  of  steepness,  only  found  albumin  in  three  per 
cent,  of  the  cases  submitted  to  the  experiment.  This  lat- 
ter obscr^'ation  closely  accords  with  my  experieuce,  for  out 
of  more  than  sixty  examinations  made  for  "life  assurance*' 
in  persons  otherwise  apparently  healthy,  I  have  met  with 
temporary  albuminuria  but  twice.  The  discrepancy  existing 
between  the  results  obtained  by  Lenbo  (sixteen  per  cent.), 
Capitan  (thirty-nine  per  cent.),  Chateaubourg  (eighty- 
one  per  cent.),  and  those  of  Oertels  (three  per  cent.)  re- 
quires explanation,  which  I  believe  is  to  be  found  in  the 
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oixcnmBtance  tliAt  the  first  named  observers  did  not  em- 
ploy testa  that  sufficiently  distinguished  between  serum, 
albnmin,  and  other  proteid  bodies,  such  as  mucin,  pep- 
tones; etc.,  that  might  happen  to  be  present,  and  also  by 
not  always  having  rigidly  excluded  the  possibility  of  extra- 
renal albuminuria. 

Thus  Capitan  and  Chateaubourg  relied  on  potassio- 
mercuric  iodide,  which  as  we  know  has  a  wide  range  of 
action,  precipitating  as  it  does  mucin,  peptones,  hemi- 
albumose  urates,  and  alkaloids^  and  mistakes  arc  liable  to 
arise  unless  heat  is  employed  as  well,  to  confirm  the  pre- 
Benoe  of  senim  albumin ;  and  we  are  informed  that  in  the 
case  of  ninety-four  soldiers,  whilst  potassio- mercuric  iodide 
gave  a  precipitate  with  aeveuty-six  urines,  heat  only  once 
proved  the  presence  of  albumin.  Again,  with  regard  to 
Lenbo's  observations,  though  the  nature  of  the  teat  em- 
ployed is  not  stated,  still  it  is  not  unreasonable  to  suppose 
that  among  soldiers,  a  considerable  proportion  had  suf- 
fered from  urethral  trouble  at  no  very  distant  date,  and 
though  sufficiently  recovered  as  to  permit  them  to  per- 
form their  ordinary  regimental  duties,  a  long  march  might 
still  excite  a  mnco- purulent  discharge.  Again,  the  effect 
of  the  pressure  on  the  chest,  from  tlie  weight  of  the  knap- 
sack and  other  accoutrements,  would  probably  in  some 
cases  occasion  a  degree  of  venous  obstruction  sufficient  to 
account  for  the  albuminuria.  I  have  repeatedly  examined 
urines  passed  by  apparently  healthy  persons,  supposed 
to  contain  albumin,  but  with  the  exception  of  the  two 
instances  above  mentioned,  I  have  failed  to  satisfy  myself 
of  its  being  phyeiologioal  albumin.  Either  it  has  proved 
to  be  some  other  proteid  body,  such  as  mucin,  peptone, 
hemi-albumose,  etc.,  or  else  on  microscopic  examination 
of  the  urine  I  have  found  the  mucous  membrane  of  tbe 
genito- urinary  tract  inflamed  as  from  an  old  gleet,  slight 
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cystitis  from  cold,  or  pyelitis  from  gravel.  But  though.  I 
do  not  believe  in  the  exidteuce  of  a  pliysiological  albu- 
minuria, I  am  rea4y  to  admit  that  in  Bome  persons,  ap- 
parently Btrong  and  well,  albumin^  just  as  sugar  does 
in  others,  passes,  into  the  urine  on  very  trifling  exaggera- 
tions of  ordinary  physiological  conditions. 

But  if  we  examine  the  urine  of  those  acknowledged  to 
be  suffering  from  definite  disease,  wo  £ud  a  much  more 
frequent  occurrence  of  albuminuria.  This  varies  with 
the  class  of  cases  that  come  under  observation;  thus, 
among  out-patients  with  a  great  proportion  of  shght 
nudAdies,  albuminuria  will  be  noticed  in  about  twenty- 
Beven  per  cent,  of  the  uriues  examinud,  whilst  with  in- 
patients, among  whom  are  to  bo  found  cases  of  heart 
disease  in  the  last  stage,  pneumonia,  pleurisies,  and 
other  acute  febrile  afifectious,  the  percentage  is  far  higher 
and  may  be  placed  at  forty-seven  ;  thus  giving,  if  both 
oh^ses  of  cases  be  taken  together,  an  average  percen- 
tage of  thirty-six.  The  statistics  of  different  observers, 
however,  vary  as  regards  this  point ;  thus  Parkos  puts  the 
percentage  for  men  in  hospital  cases  at  87*05,  Dickinson 
at  89,  both  of  which  agree  closely  with  mine ;  whilst 
Baundby  states  that  out  of  145  out-paticuts  he  found  the 
urine  albuminous  in  104.  Further,  if  we  analyse  these 
thirty-six  cases  we  shall  Hud  about  twenty-one  per  cent., 
aocording  to  my  figures,  are  due  to  organic  changes  in 
the  structure  of  the  kidney,  such  as  diffuse  inflammation, 
cyanotic  induration,  waxy  de^^eueration,  etc.,  and  about 
eleven  per  cent,  due  to  disease  of  the  lower  urinary  pas- 
sages or  to  pyrexia,  etc.,  whilst  the  remainiug  four  per  cent. 
may  be  fairly  termed  functional  albuminuria,  due  either  to 
derangements  of  digestion,  disturbances  of  innervation,  or 
an  altered  condition  of  the  blood. 

1,  DerangemeiiU  of  diyettivH. — In  the  majority  of 
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the  albuminuria  oconrs  only  after  the  ingestion  of  food, 
and  appears  to  be  caused  by  the  presence  of  some  more 
diffusible  form  of  albumin  than  serum  albumin,  such  u 
ov'albumiu  in  the  case  of  the  albuminuria  after  eating 
largely  of  eggs,  or  caaein,  as  in  the  instances  recorded  by 
Christison,  after  eating  cheese.  But,  in  many  cases,  the 
presence  of  albumin  in  the  urine  after  food  seems  to  de- 
pend on  the  nou- assimilation  of  proteid  substances  in  the 
stomach  and  intestinal  canal,  just  as  sugar  appears  iu  the 
urine  owing  to  the  non- assimilation  of  starchy  and  sac- 
charine matters  in  the  liver.  That  this  may  be  a  probable 
cause  of  digestive  albuminuria  has  been  shown  experi- 
mentally by  Parkea,  Bernard,  Stokvis,  and  Gubler.  In 
other  cases,  the  albuminuria  is  ushered  in  with  a  feeling 
of  nausea,  and  is  attended  with  marked  disturbance  of  the 
hepatic  function,  shown  by  the  decided  icteric  tint  of  the 
skin,  and  vague  dyspeptic  attacks ;  iu  these  cases  the  ores 
eliminated  is  usually  increased  in  quantity.  This  latter 
form  of  albuminuria,  which  has  been  designated  **  hepatifl 
Ibaminuria,"  resembles  somewhat  in  its  character  that  of 
paroxysmal  htemoglobiuuria,  only  the  colouring  matter  of 
the  blood  is  absent  from  the  urine.  Many  of  these  casei 
of  albuminuria,  apparently  dependent  on  functional  de- 
rangements of  the  hver,  are  glycosurio  as  well.  Fiaalijt 
what  may  be  termed  **  digestive  albuminuria/*  is  occasion- 
ally obsorvod,  when  a  small  quantity  of  semm  albumin 
diffuses  through  with  peptones  (p.  110). 

2.  DUturbed  inmnation, — Experiments  on  animals  hsva 
shown  that  albuminuria,  accompanied  by  a  profuse  flow 
of  urine,  follows  section  of  the  renal  nerves  ;  whilst  punc- 
ture of  the  floor  of  the  fourth  ventricle,  a  little  higher  np 
than  is  required  to  cause  glycosuria,  and  irritation  of 
the  e>*mpathetic  in  the  ueck,  are  also  attended  by  the  pre- 
sence of  albnmin  in  the  urine.     Albuminuria  has  also  be«a 
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uced,  tLough  in  a  lesser  degree,  by  irritation  of  the 
iatic  nerve,  or  of  the  pleiLas  of  nerves  over  the  intestines. 
CHpitan  has  also  shown,  that  irritation  of  .special  nerve 
centres — the  auditory  by  detonations,  the  retina  by  strong 
light,  sometimes  causes  transient  albuminuria.  Keurotdo 
albuminuria  may  bo  observed  clinically  in  some  persona 
after  a  cold  bath  or  exposure  to  cold.  It  has  been  EUg- 
gefittid  that  the  albuminuria  thus  produced  is  only  a  minor 
manifestation  of  paroxysmal  hfemoglobtnuria,  only  in  this 
case'  the  colouring  matter  of  the  corpuscles  is  not  dis- 
solved out.  It  may  also  be  produced  by  purely  mental 
caases,  snoh  as  the  prolonged  study,  with  anxiety,  atten- 
daiit  upon  competitive  examinations.  These  cases  of 
albuminuria  are  more  frequently  observed,  I  am  cou- 
need,  among  students  residing  in  London,  or  large 
wns,  than  among  the  members  of  the  two  Universities, 
where  the  conditions  of  life  are  more  healthy,  and  where 
better  opportunities  exist  for  getting  frc&h  air  and  exer- 
cise. One  reason,  perhaps,  that  tlie  condition  seems 
more  prevalent  among  students  of  the  medical  profession 
than  among  others,  is,  that  t!iey  are  accustomed  when  out 
of  health  to  test  their  own  urine,  and  so  discover  a  symp- 
tom that  might  otherwise  have  passed  unnoticed.  lu  one 
•case  I  have  seen  albuminuria  apparently  induced  by  sheer 
anxiety.  A  healthy  youug  man  presented  himself  for 
** life  assurance"  and  wonld  have  passed  as  a  first-clasS 
life,  but  his  urine  was  found  loaded  witli  albumin.  Uis 
medical  attendant  who  learnt  the  cauao  of  his  rejection, 
was  unable  to  find  in  any  subsequent  sample  passed  the 
smallest  trace  of  albumin,  and  he  therefore  assumed  I 
was  mistaken  ;  it  was  therefore  arranged  he  should 
undergo  another  examination,  but  the  very  morning  ho 
was  to  come. to  town  for  that  purpose  the  urine  was  again 
iound  to  be  albuminous.      Neurotic  albuminuria,  as  has 
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pointed  oat  by  Pr.  Duk«6  {Brit.  M^,  Jour,,  vol.  ii., 
1878),  ifi  not  uncommon  among  adoleeoentSr  in  many 
it  may  be  referred  to  over-work  and  ill-health,  bat 

some  it  is  undoubtedly  oonnected  with  the  pracUoe  of 
ktion.  Dr.  Matthews  Duncan  {McJ.  Chir,  Trans,, 
1685)  has  also  poiuted  out  the  intimate  connection  that 
«xist8  between  the  internal  genital  organs  and  the  kid* 
neys,  and  the  frequency  with  which  parametritis  ia  accom- 
panied with  albuminuria.  Transient  albuminuria  hia 
'ftlfio  been  met  with  after  injuries  to  the  head,  during 
epileptic  convulaionsi  in  tetanus,  and  in  exophthalmic 
goitre. 

8.  Altered  canditiow  of  tke  hiood, — It  is  often  difficult  to 
determine  whether  the  albuminuria  ia  caused  by  changes 
in  the  blood  itself,  or  is  induced  by  the  irritation  in  iba 
kidneys,  set  up  by  the  elimination  of  poisonous  substances 
through  them.  Thus  for  instance,  in  the  case  of  the  ab- 
sorption of  purulent  collections  from  the  body,  the  blood 
poisoning  from  malaria,  jaundice,  scurvy,  purpura,  syphilis, 
etc.,  or  the  poisoning  by  phosphorus,  mercury,  lead,  etc, 
a  certain  degree  of  nephritis  undoubtedly  exists.  On  the 
other  hand  it  is  probable  that  variations  in  the  specific 
gravity  of  the  blood  may  induce  transient  albuminuria. 
Thus  for  instance,  I  have  found  occasional  traces  of  albu- 
min not  at  all  inh^quent  in  the  urines  of  corpulent  eldticly 
persons,  who  habitually  secrete  a  rather  dense  urine,  cou- 
taining  an  excess  of  urea.  These  cases  are  often  spoken  of 
as  "gouty  albuminuria,"  and  it  may  be  so,  although  in 
many  causes  I  have  had  no  reason  to  suppose  the  patient  to 
be  gouty  ;  I  have,  however,  satisfied  myself  that  in  some 
of  those  cases  that  have  come  under  my  observation,  the 
albuminuria  was  not  caused  by  any  organic  changes  in 
Hie  kidneys,  nor  that  the  albumin  was  derived  &om  pus 
caused  by  irritation  of  the  excretory  tract,  from  deposited 
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nric  acid,  urates  or  oxalates.  I  am  therefore  inclined  to 
think  that  in  these  instances,  the  albuminuria  was  caused 
by  a  functional  exhaustion  of  the  renal  epithelium  brought 
about  by  a  long- continued  OTer-elimination  of  urinary 
solids. 

Again  in  the  puerperal  state  there  is  often  an  oibumiu- 
aria,  which  must  be  distinguished  from  the  albuminuria 
of  puerperal  nephritis  (p.  24G)  as  being  unattended  with 
dropsy  or  eclampsia.  This  form  of  albuminuria  is  often 
accompanied  with  slight  jaundice,  and  is  usually  some- 
what intermittent,  indeed  occasionally  paroxysmal  in  its 
character,  being  abundant  at  one  time,  wlulst  hardly  a 
trace  can  be  found  at  another.  Thus  in  one  case  the 
morning,  noon  and  afternoon  samples  contained  but  the 
merest  trace,  whilst  the  evening  urine  was  always  loaded, 
even  when  the  patient  was  kept  in  bed.  This  form  of  al- 
baminuria  depends,  I  think,  on  some  altered  condition  of 
the  blood  in  the  puerperal  state.  Albuminuria  will  ooca- 
sionally  be  observed  in  some  females  about  the  menstrual 
period,  often  associated  with  a  slight  transient  jaundice 
[ieterua  Trumstmalu). 

"With  regard  to  the  causation  of  functional  albuminuria, 
under  any  of  the  above  named  conditions,  wo  must,  in  ac- 
cordance with  the  concluaions  arrived  at  (p.  167),  where 
we  considered  the  causation  of  albuminuria  generally, 
inlet  that  the  primary  cause  lies  in  a  deranged  function 
of  the  glomerular  or  tubular  epithelium,  though  no  doubt 
the  secondary  causes  are  numerous.  Thus  in  the  albu- 
minuria referred  to  derangements  of  digestion,  a  more 
diffusible  albumin  may  bo  brought  to  the  cpithchum,  or  aa 
Dr.  Lauder  Bmnton  [LetUomian  Lectures,  1885)  has  sug- 
gested the  ajbumin  may  be  presented  in  a  state  of  finer 
molecular  sub-divisipn.  In  neurotic  albuminuria  the 
fttnotioas  of  the  renal  epithelium  are  disturbed,  by  varia- 
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tLoBB  of  pressure  \a  tbe  oirculatiou,  brongLt  about  by  t 
vasomotor  nerves.  In  certain  cases  this  may  be  so  great 
as  to  lead  to  considerable  byperiemia.  In  some  cases  tbe 
fuuotions  of  tbe  epitbelium  may  be  arrested  by  tbe  direct 
action  of  some  toxic  agent  on  tbcm,  as  in  Dr.  Bobertson*8 
experiment  (p.  161)  -witb  atropine,  wbilst  in  others  tbe 
epithelium,  as  already  stated,  may  become  exhausted  by 
habitual  over  stimulation. 

As  a  rule  there  is  little  difficulty  in  determining  be- 
tween functional  and  organic  albuminuria.  In  the  former 
though  tlie  albumin  may  be  abundant  it  is  rarely  per- 
sistent, and  many  samples  may  be  passed  throughout 
the  day  perfectly  free  from  albumin.  Again,  even  if 
the  albumin  should  persist,  functional  can  be  distin- 
guished from  organic  albuminuria,  by  the  fact  that  the 
other  evidences  of  organic  disease  are  absent,  thus  there  is 
no  dropsy;  no  epithelial  casta  for  when  these  occur  in 
transient  albuminuria,  we  must  suspect  that  a  slight 
degree  of  nephritis  also  exists ;  no  great  diminution  in  the 
excretion  of  urea  as  in  tubal  nephritis;  no  urfemic  couvul- 
eions  or  cardio-vascular  changes  as  in  chronic  interstitial 
nephritis ;  whilst  febrile  reaction  serves  to  distinguish  the 
trausieut  albuminuria  which  often  accompanies  pyrexia! 
conditions  from  functional  albuminuria.  The  presence  of 
pus  in  tbe  urine  will  enable  us  to  distinguish  between  dift- 
eaee  of  tbe  urinary  passages,  and  albuminuria  tbe  result 
of  functional  disturbance. 

174.  Treatment.— In  tbe  majority  of  oases,  rest, 
<^ange  of  air,  and  tlie  administration  of  tonic  medicines 
are  sufficient  to  cause  a  disappearance  of  the  albumin  in 
the  urine.  In  the  albuminuria  dependent  npon  digeetire 
derangements,  special  attention  must  be  paid  fiO  these  or- 
gans. In  most  of  the  cases  some  evident  derangement  of 
the  liver  is  manifest  as  marked  by  sallowness,  and  an  in* 
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orease  in  the  amount  of  urea  excreted,  and  deposits  of 
oxalate  of  lime.  The  albuminuria  is  always  aggravated 
when  the  bowels  are  constipated,  or  by  meals  consisting 
chiefly  of  animal  food.  The  diet  therefore  should  be  light, 
though  nutritious,  and  farinaceous  articles  with  abundance 
of  froit  and  vegetables  should  replace  meat.  I  have  found 
the  continued  admiuistratiou  of  nitro- muriatic  acid  with 
nux  vomica  very  serviceable  in  these  cases,  together  with 
the  frequent  use  of  purgative  mineral  waters.  The  patients^ 
too,  are  much  heucBted  by  the  daily  use  of  tepid  saHne 
douches  (86**  F.).  Two  cases  I  had  under  my  care  last 
year,  lost  all  traces  of  albuminuria  after  employing  the 
above  treatment  for  a  short  while.  One,  a  gentleman 
from  America,  aged  sixty-five,  sent  me  by  my  col- 
league Mr.  Couper,  had  noticed  albumin  in  his  urine 
for  some  months  previously,  and  feared  he  was  suffering 
from  chronic  renal  disease.  All  the  specimens  I  examined 
contained  albumin,  but  those  passed  after  meals  had  it  in 
abundance.  The  specific  gravity  averaged  1025,  and  there 
was  an  abundant  deposit  of  oxalates.  This  patient  took 
nitro-muriatic  acid  and  nux  vomica,  nnd  went  to  Hom- 
bourg  where  he  drank  tho  waters,  which  acted  freely,  and 
adopted  a  strict  regimen.  In  about  five  weeks  all  trace  of 
albumin  had  disappeared,  and  had  not  returned  when  I  saw 
him  some  time  afterwards.  The  other  case  was  that  of 
a  medical  man  in  the  West  of  England,  he  bad  found  al- 
bumin in  his  urine,  which  was  always  most  abundant  after 
Buflfering  from  dyspeptic  attacks,  he  was  sallow,  and  the 
urine  had  a  higli  specific  gravity,  1028,  contained  an  excess 
of  urea,  and  deposited  oxalates  in  great  quantities.  He  was 
also  placed  on  nitro-muriatic  acid  and  nux  vomica,  and 
was  ordered  to  take  every  other  morning  an  efficient  dose  of 
^me  mineral  purgative  water.  Some  months  after  he 
wrote  to  say  he  had  experienced  the  greatest  benefit  from 
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the  free  pargatiou,  and  that  80  long  as  he  attended  to  the 
condition  of  his  bowels,  his  urine  never  contained  traces  i 
albumin. 


Peptokubxa. 

175,  The  clinical  significance  of  the  occurrence  of  pep- 
tones in  t)ie  urine,  together  TVith  the  tests  by  which  their 
presence  is  detected,  has  already  been  discussed  (see  pp. 
108-111). 


Paroxysmal  HxHOOLOBiNtrBiA. 


176.  SsrznptomB. — The  prominent  symptom  is  the 
paroxysmal  discharge  of  bloody  urine.  The  intermediate 
Bnmplcs  being  usually  normal,  or  at  all  events  free  from 
blood.  The  next  point  of  importance  is  the  fact  that  on 
microscopic  examination,  no  red  corpuscles,  or  only  a  few, 
are  to  be  detected  in  the  bloody  urine,  a  circumstance 
•wliich  distinguishes  this  disorder  from  hematuria.  The 
paroxysm  is  usually  ushered  in  with  a  distinct  chill,  or  even 
rigor,  the  hands,  face,  or  any  part  of  the  body  that  may  be 
exposed,  often  become  hvid  and  in  some  cases  urtioaria 
appears  on  exposed  parts  of  the  skin.  Other  symptomB 
are  occasionally  present  such  as  headache,  drowsiness,  and 
great  thirst.  Colicky  pains  in  the  abdomen,  sometimes 
accompanied  with  nausea  and  vomiting,  are  by  no  means 
infrequent,  whilst  the  kidneys  are  somewhat  tender  when 
pressure  is  made  over  them.  The  patient  has  usually  an 
icteric  tint  at  the  time  of  the  attack,  which,  however, 
generally  becomes  more  marked  as  the  paroxysm  passes 
off.  The  temperature  is  often  elevated  at  the  commence- 
ment of  the  paroxysm,  and  may  be  followed  by  sweating. 
A  rise  of  temperature  is  not,  however,  an  invariable  ac- 
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ipaniment.  The  ubikb  passed  during  the  paroxysm 
in  well  marked  cases  is  of  port  wine  colour,  though  in 
Blight  ones  it  may  have  only  a  reddish  tinge.  When  ex- 
amined by  the  spectroscope  the  characteristic  bands  of 
oxyhffimoglobin  can  be  detected,  and  in  addition  a  third 
absorption  band,  that  of  methferaoglobin  can  often  be 
detected.  On  standings  the  urine  deposits  an  abundant 
dirty  brown  sediment.  This  deposit  consists  chiefly  of 
urinary  epitheHum,  the  nuclei  of  which  are  often  stained 
with  blood  pigment,  amorphous  urates,  pigment  matter. 
In  some  cases,  brownish  looking  casts  may  be  observed, 
which  arc  probably  hyaline  casts  containing  hfismoglobin 
or  hiematin  crystals,  bilirubin  crystals,  and  the  pigmented 
[d^ris  of  disintegrated  blood  corpuscles  may  be  observed ; 
rarely  granular  casts  may  be  present.  Crystals  of  uric 
acid  and  of  oxalate  of  lime  may  be  observed  in  some  urines, 
I  but  their  presence  is  by  no  means  uuivcrsal.  Esmatin 
crystals  have  been  observed  in  some  few  inatanoes,  prob- 
ably they  are  formed  in  the  urine,  subseqiient  to  emission, 
owing  to  decomposition  changes  in  that  lluid.  The  blood 
corpuscles  are  entirely  absent  in  the  majority  of  cases, 
though  occasionally  a  few  may  be  observed,  but  never  in 
quantity  sufficient  to  account  for  the  coloration.  They 
may  be  observed  in  one  attack  and  absent  in  the  next. 
Afanassieu  {Archivf,  Klin.  Mfd,,  Bd.  vi.,  1888)  has  pointed 
out  an  important  fact  that  whilst  the  colouring  matter 
generally  appears  in  the  form  of  granules,  found  with  the 
casts  and  sediment,  sometimes  no  granules  are  deposited, 
but  the  colouring  matter  remains  entirely  in  solution. 
The  paroxysmal  urine  is  always  albuminous,  and  contains 
serum  albumin  as  well  as  paraglobulln.  It  has  been 
stated  that  the  coagulated  albumin  iuetend  of  sinking  to 
the  bottom  of  the  test  tube  floats  on  the  surface  of  the 
mine.    This  peculiarity  has  been  absent  in  all  the  caaea 
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that  have  come  under  my  observation,  and  othent  bAve 
failed  to  observe  it  as  a  constant  phenomenon.  In  the 
majority  of  cases  the  area  is  increased,  and  consequently 
the  Bpecifio  gravity  remains  high,  although  the  amount  of 
urine  passed  is  generally  above  the  average.  The  reactioa 
of  the  urine  is  generally  acid,  rarely  alkaline,  when  freshly 
passed.  Such  are  the  characters  of  the  urine  passed 
immediately  after  the  chill,  the  succeeding  samples  being 
either  quite  natural,  or  only  containing  small  quantities  of 
blood  which  become  less  and  less  each  time  the  urine  U 
passed.  In  cases,  however,  in  which  the  paroxysms  are 
frequent,  the  urine  has  not  time  to  clear  itself  between 
whiles,  so  that  tiie  passage  of  bloody  urine  seems  to  be  con- 
tinuous. A  httle  discrimination,  however,  will  show  us 
that  one  sample  is  darker  than  others.  The  albamiu 
generally  entirely  disappears  between  the  paroxysms, 
especially  if  they  are  not  frequent,  though  I  have  seen  a 
case  in  which  a  trace  of  albnmin  was  found  in  the  urine 
some  months  after  the  paroxysms  had  ceased ;  it,  however, 
finally  disappeared.  I  have  found  the  interparoxysm&l 
urine  to  have  somewhat  a  lower  specific  gravity  than 
that  passed  by  the  same  patient  during  the  attack,  whilst 
the  urea  is  never  in  excess  bnt  may  be  less  than  normal. 
Often,  too,  the  urine  remains  somewhat  dark,  not  from 
blood,  but  from  a  tendency  tq  deposit  orange-browu 
amorphous  urates.  In  one  instance  {Laiicet,  Nov.  17, 1883) 
I  have  observed  the  interparoxysmal  urine  to  be  distinctly 
chylous,  I  behcve  this  to  be  the  only  case  in  which  this 
has  been  noticed.  In  the  majority  of  instances  the 
general  health  is  little  affected,  beyond  the  initial  disturb- 
ance ushering  in  the  paroxysms,  the  patient  may  feel  quite 
well  In  some  cases,  however,  the  patient  feels  weak  and 
languid  and  becomes  decidedly  ansmic.  This  was  the 
case    with    a  patient    I    saw    last   November  with  Dr. 
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Htimphry  of  Cliislehurst,  who  for  more  than  a  fortnight 
had  a  daily  febrile  exacerbation  lasting  some  hours^  rang- 
ing from  100^  to  102-5'^F,  followed  by  sweating.  In  this 
instance  the  urine  was  never  quite  free  from  blood  colour. 
ing  matter,  and  it  was  necessary  to  keep  him  in  bed ;  iti 
spite  of  the  severity  of  the  onset,  ho  made  a  good  recovery, 
and  was  well  by  January.  In  another  case,  however,  an 
ont*putiout  at  the  London  Hospital,  the  patient  was 
enabled  to  pursue  his  labour  in  the  briclcBcld  throughout 
the  attack. 

177.  Etiolo^.— Of  recorded  cases,  that  I  have  been 
Able  to  collect,  the  proportion  of  males  iofemaUs  is  as  ten 
to  one.  This  disproportion,  however,  is  less  marked 
among  children  than  adults,  since  under  the  age  of  fifteen 
the  number  of  mole  cases  to  females  is  about  four  to  one. 
The  <yjt9  of  the  patients  ranged  from  two  years  to  fifty-four 
years  of  age  ;  1  have  not  been  able  to  find  a  caeo  in  which 
the  disease  commenced  after  the  fifty-fourth  year.  There 
does  not  appear  to  be  any  greater  liability  to  the  disease 
during  one  period  more  than  another,  in  which  the  disease 
has  been  noticed.  The  cases  reported  by  physicians  at- 
tached to  large  general  hospitals,  where  there  is  a  depart- 
ment for  diseuses  of  chililren,  or  who  are  attached  to  a 
children's  hospital,  naturally  show  a  preponderance  be- 
tween the  age  of  two  and  ten  years;  whilst  in  the  cases 
reported  by  physicians  attached  to  hospitals  in  which 
there  is  no  special  department,  or  where  the  hospital  is 
near  ono  specially  devoted  to  children's  complaints,  the 
adult  cases  are  more  considerable.  If  tliere  is  any  pre- 
ponderance at  all,  it  is,  as  Dr.  Stephen  Mackenzie  has 
stated,  on  the  side  of  young  adult  males.  Dr.  Saundby 
{Med.  TimeSf  May,  1880)  has  recorded  an  instance  in  which 
the  diseatie  was  hereditary.  Among  the  chief  predisposing 
;ausos  nialatia  stands  foremost  on  the  list.    Long  before 
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the  clinical  cbaraotors  of  the  diecase  were  fully  recogaizcd, 
Prout  described  an  intermittent  form  of  hematuria  depen-  , 
dent  upon  ague.  In  about  sixty  per  cent,  of  the  coUected^^ 
cases  there  wa»  cither  a  historj'  of  previous  naalariol^^ 
attacks,  or  else  the  patient  had  been  placed  in  circum- 
atances  in  ■which  he  might  have  been  exposed  to  the 
malarial  influence,  for  it  does  not  follow  that  there  shoold 
be  any  declared  outbreak  of  intermittent  fever,  One  of 
my  patients  had  never  sufiTered  from  ague,  but  eighteen 
years  previously  he  had  worked  in  the  marshes  between 
Arundel  and  Portsmoutli  where  ague  is  known,  and  in 
another  patient  the  disease  declared  itself  immediately 
after  a  sojourn  in  the  South  of  France,  and  a  recurrence 
took  place  after  visiting  the  same  district  a  second  time. 
Stfphilis  is  said  to  play  an  important  part  in  the  etiology  of 
the  disease,  certainly  in  a  considerable  number  of  the 
recorded  cases  a  history  of  syphilis  has  been  established. 

The  disease  occurs  not  infrequently  in  individuals  liable 
to  rheumatism.      In  tho   intorcstiug   cases   recorded  b 
Graves,  in  which  articular  rlicumatism  was  followed  by 
jaundice  and  urticaria,  it  is  not  improbable  that  hicmo- 
globiuuria  might  have  been  present,  the  dark  colour  of 
the   icteric   urine   masking   the   blood   colouring  matte 
This  of  course  is  only  conjecture,  still  the  clinical  con 
nexiou,  jaandico  and  urticaria,  suggests  it,  and  the  pos- 
sibility  should  be  kept   in  mind.      Among  the   exoi 
causes,  exposure   to   cohl  must  be   reckoned    tho   cliii 
for  this  reason  the  disease  is  more  frequently  observed 
winter  than  in  summer.     It  is  extraordinary  how  slight 
chill  wHl  often  provoke  it,  such  as  sprinkling  a  few  dro] 
of  cold  water  on  the  exposed  skin.     The  disease  has 
known  to  follow  directly  on  prolonged  and  severe  museO' 
lar  effort  and  strain,  as  after  long  marches,  lifting  weigkU^^ 
or  a  long  day  in  the  hunting  field.     I  am  not  awan  of 
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any  case  originating  trom  psychical  causes,  bub  these  an- 
doubtcdly  will  iuduco  a  paroxysm  when  the  disease  is 
established.  Among  the  etiological  connections  of  this 
disorder,  must  bo  mentioned  Raynaud's  disease,  -which 
consists  in  a  symmetrical  lividity  of  the  extremities,  often 
proceeding  to  gangrene.  In  a  well  marked  instance  of  this 
disease  that  came  under  my  observation  at  the  London  Hos- 
pital, the  hands  when  exposed  first  became  somewhat  red 
and  swollen,  and  then  shortly  became  icy  cold  and  livid, 
the  deep  purplish  patches  on  one  hand  corresponding  very 
closely  in  extent  to  those  on  the  other.  In  this  disease 
occasional  discharges  of  urine  containing  hiemoglobin,  and 
but  few  rod  blood  corpuscles  have  been  noticed.  The 
transitory  albuminuria  occasionally  observed  after  cold 
bathing  is  probably  an  allied,  if  iiot  actually  a  minor, 
manifestation  of  paroxysmal  hiemoglobinuria ;  in  some  of 
these  cases  hsematuria  occasionaUy  occurs  as  well.     On 

0  other  hand,  the  dissolution  and  destruction  of  blood 
corpuscles  which  occur  in  certain  diseases,  such  as  scurvy 
and  purpura,  in  septic  couiiitions,  and  also  after  the  in- 
troduction of  certain  poisonous  substances,  such  as  Dr. 
Dreschfeld's  caBe  of  clilorate  of  potash  poisoning*  can 
hardly  be  considered  to  be  even  remotely  aUied  to  true 
hiBmoglobinuria.  Since  in  these  cases  the  ehmination  of 
the  colouring  matter  is  continuous,  and  the  extraordinary 
paroxysmal  character  of  the  disorder  is  entirely  absent. 

178.  Pathology t — One  fact  is  established,  viz.,  that  in 
this  disease  the  blood  corpuscles  have  undergone  dissolu- 
tion. The  unsettled  questions  are  the  place  of  Uieir  dissolu- 
tion, and  the  pathologicol  causes  at  work  to  produce  it. 

Experiments  have  been  made  on  the  living  body  with 

e  view  of  destroying  the  red  blood  corpuscles  and  giving 
rise  to  hiemoglobinuria.  The  substances  employed  were 
glycerine,  pyrogaUic   acid,   and  toluylendiamin ,   and   all 
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induced  more  or  less  marked  Lsemoglobinum.  Glycenne 
wiLhdraws  the  bfemoglobin  and  causes  its  solution  in  the 
plasma,  but  does  not  give  rise  to  jaundice.  Toluylen- 
diamin,  on  tbe  other  band,  breaks  up  the  corpuscles  so 
that  the  blood  becomes  filled  with  coloured  grauules, 
which  accumulate  in  tho  livor,  spleen,  and  in  the  kidneys; 
but  unlike  what  occurs  with  glycerine,  no  htrmoglobin  u 
htld  in  solution,  and  jaundice  occurs,  Pyrogallic  acid  has 
an  action  intermediate  between  the  two,  extracting  luemo- 
globin  and  causing  alight  jaundice.  The  results  of  these 
experiments  closely  correspond  with  our  clinical  experience, 
viz.,  that  there  are  cases  in  which  we  have  evidence  of 
corpuscular  destruction,  and  others  in  which  we  have  none; 
again,  cases  in  which  jaimdice  is  present,  others  in  which 
it  is  absent.  This  would  make  it  appear  probable  that 
two  forms  of  the  disease  exist : — (1)  in  which  an  extrac- 
tion of  haemoglobin  takes  place  in  the  blood  and  the 
colouring  matter  is  ehminatod  with  the  urine;  (2)  in 
which  destruction  of  blood  corpuscles  takes  place  in  tbe 
liver,  spleen,  and  kidneys. 

An  examination  of  the  blood  in  this  disease  shows  in 
some  cases  that  haemoglobin  is  dissolved  into  the  serom, 
which  acquires  a  tint  varying  from  a  straw  to  a  mby-red; 
in  others,  no  change  has  been  observed,  except  an  in- 
crease of  white  corpuscles.  In  tlie  cases  in  which  tbe 
serum  was  found  tinted,  alterations  of  the  red  blood  cor- 
puscles were  generally  noticed.  Thus  they  are  paler  than 
natural,  there  is  an  alteration  in  their  colour,  and  tbe 
tendency  to  rouleaux  formation  disappears.  Some  of  the 
corpuscles  are  quite  devoid  of  contour  (phantom  corpuscles), 
whilst  others  are  so  altered  in  shape  as  to  become  three- 
cornered,  oval,  and  spindle-shaped.  In  addition  to  those 
changes,  blood  flakes  may  also  sometimes  be  observed. 
Uoas  (Deui&ch,  ArcJiiv  f.  Klin,  Med.,  1883),  who  artificially 
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induced  attacks  in  patients  suffering  from  tLe  disease,  con- 
cludes that  in  many  cases  the  dissolution  of  tho  red  blood 
corpuscles  takes  place  only  in  the  part  osposod  to  cold. 

The  post-mortem  appearances  of  tliose  who  have  suffered 
from  the  disease,  or  in  animals  in  which  it  has  been  in- 
duced, generally  reveal  a  certain  degree  of  nephritis.  The 
inflammation  is  most  evident  around  the  glomei-uh.  In  the 
artificially  induced  disease  in  animals,  fatty  degeneration 
of  the  renal  epithelium  occurs,  sometimea  tho  nephritis  ia 
of  such  an  extreme  kind  that  there  are  licemorrhages  into 
the  tubules.  The  liver,  in  the  experimental  cases^  also 
showed  coHHiderablo  fatty  changes,  and  in  those  cases 
where  jaundice  was  a  prominent  feature  the  hepatic  cells 
were  laden  with  bile  pigment,  and  the  products  of  blood  dis- 
integration, there  being  further^  an  infiltration  of  round 
cells  around  the  hepatic  and  sub-lobular  veins.  Dr. 
Afanassieu,  from  whoso  account  much  of  the  preceding 
is  taken,  describes  the  renal  lesions  as  hiemoglobinuric 
glomcrulo-ncpliritis,  which  may  pass  eventually  into  an 
interstitial  nephritis,  whilst  tiie  condition  of  the  liver  he 
considers  to  be  caused  by  interstitial  inflammation,  in- 
duced by  hflemoheptogenous  jaundice.  The  hajmoglobui 
or  methiemoglobin,  whether  in  granules,  or  in  solution,  is 
excreted  at  tlie  glomeruli,  in  this  respect  differing  from 
the  elimination  of  the  formed  products  of  corpuscular  de- 
struction, brought  about  by  poisonous  substances  as  in 
Dr.  Drcschfeld's  case  (op,  cU.),  which  are  eUminated  by 
the  tubular  epithelium. 

From  tho  foregoing  facts  we  venture  to  infer  that  tho 
disease  exists  in  two  forms  :—(l)  in  which  the  htemo- 
globin  is  simply  dissolved  out  of  tho  blood  corpuscles,  and 
that  in  this  form  of  the  disease,  in  each  attack,  the  dis- 
solution takes  place  chiefly  in  the  parts  exposed  to  cold ; 
in  this  form,  jaundice  is  not  well  marked,  nor  do  pig- 
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men  ted  oasts  appear  in  the  mine ;  (2)  a  more  Bcrere  forxD, 
in  which  the  dissolution  is  general,  and  prohahW  attended 
with  some  destruction  of  red  corpuscles  in  the  hver, 
Bplccn,  and  even  in  the  kidneys  ;  in  these  cases  the  icteric 
tint  is  well  marked,  and  casts  containing  crystals  of 
hsmoglobiQ,  bile  crystals,  and  pigmented  granules  of  dis- 
integrated blood  corpuscles  will  bo  distinctly  'v'isible.  In 
most,  if  not  in  all  cases,  tlie  elimination  of  the  haemo- 
globin occasions  a  certain  degree  of  irritation,  if  not  actual 
glomerulo-nephritis,  which  accounts  for  the  prosence  of 
aemm  albumin  in  the  paroxysmal  urine,  and  of  wliich 
traces  may  occasionally  be  found  some  time  after.  Should 
the  attacks  be  frequent,  or  the  disease  prolonged,  inter- 
stitial changes  may  ultimately  result. 

With  regard  to  the  conditions  that  Induce  the  attack  wft 
are  still  in  the  dark,  though  there  are  many  circumstances 
such  as  the  peculiar  chills,  and  the  accompanying  urti- 
caria, that  suggest  a  ueurosal  origin,  probably  an  exag- 
gerated sensibihty  of  the  reflex  nen'ous  system.  It  may 
be  as  some  have  suggested,  that  peripheral  stimulation 
causes  irritabihty  of  the  vaso-motor  centre,  and  in  turn 
this  causes  local  asphyxia  in  the  part  stimulated,  under 
which  condition  tlie  red  corpuscles  port  with  the  htemo- 
globin.  Thus,  Murri  (Uevista  Clinica  di  Bolotjna,  1880) 
holds  the  essence  of  the  disease  to  be  due  to  an  increased 
irritftbility  of  the  vaso-motor  reflex  centre,  and  the  forma- 
tion, owing  to  disorder  of  the  blood  forming  organs,  of 
corpuBclcs  unable  to  withstand  the  influence  of  cold  or  of 
carbonic  acid. 

179.  Treatment. — After  the  occurrence  of  a  few 
paroxysms  the  disease  may  disappear  entirely,  more  nsnallr 
the  disease  recurs  irregularly  for  a  considerable  number  of 
years.  Although  no  patient  can  be  said  to  have  actually 
died  of  the  disease,  yet  undoubtedly  it  is  a  serlons  oomph- 
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cauon  bLouIcI  any  intorcurrcnt  affection  Bnpervene,  especi- 
ally if  of  an  acute  character.  Pneumonia  Beems  to  be  the 
most  frequent  termination  of  those  cases  which  have  run 
a  protracted  conrRC,  and  is  usually  preceded  and  accom- 
panied by  chronic  nephritis. 

As  cold  is  the  chief  exciting  agent  in  the  production  of 
the  disease,  so  avoidance  of  chills  of  all  kinds  is  the  best 
prophylactic  measure  we  can  employ  to  prevent  the  recur- 
rence of  the  paroxyEmal  attacks.  The  patient  should  bo 
clothed  in  flannel,  wear  woolen  gloves  and  atookings,  and 
tightly  fitting  drawers.  He  should  be  careful  to  avoid 
exposing  himself  to  cold  whilst  dressing  and  undreseing. 
It  is  astonishing  how  hypcrBcnBitivc  some  of  these  patients 
are  to  tlio  slightest  change  of  temperature ;  in  one  of  my 
patients  the  act  of  getting  out  of  bed,  altliough  the  room 
was  well  warmed  with  a  fire,  and  the  weather  was  not 
cold,  brought  on  a  paroxysm.  Dr.  Barlow  has  suggested 
that  this  over  sensitiveness  may  be  overcome  by  gradually 
habituating  the  patient  to  cold,  and  mentions  the  case  of  a 
child  who  was  much  benefitted  by  being  washed  in  cold 
instead  of  hot  water.  I  would  not,  however,  recommend 
this  practice  in  all  cases,  especially  in  those  in  which  the 
urine  remains  albuminous  between  the  paroxysms,  for  fear 
of  increasing  the  renal  hypercemia.  It  may  be  successfully 
tried,  however,  when  the  disease  remits,  and  the  patient 
for  a  time  regains  his  usual  health,  so  that  the  cutaneous 
nerves  may  be  rendered  less  sensitive  to  cold,  should  the 
tendency  recur.  The  best  plan  is  to  commence  with  a 
douche  so  regulated  that  at  first  hot  water  is  poured  over 
the  patient,  which  gradually  becomes  colder,  till  a  tem- 
perature of  about  40°  F,  is  reached.  I  have  found  warm 
(95*  F.)  sea  bathing,  or  sea  salt,  distinctly  bonoficial  in 
two  cases  under  my  care,  the  salt  seemed  to  stimulate  the 
eldn  and  gradually  render  it  leas  sonsitive. 
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Aa  regards  general  treatment  the  univcraal  contjcnGus  of 
opiuiou  is  in  favour  of  quinine ;  even  in  those  cases  in 
which  there  is  no  evidence  of  mahiria  it  is  of  decided 
value.  For  in  caBes  in  which  it  fails  to  control  the 
paroxysms  or  cut  short  the  disease,  it  wiU  generally  im. 
prove  the  patient's  condition.  Next  to  quinine  in  my 
opinion,  comes  arscmo.  Under  its  administration  the 
blood  corpuscles,  if  previously  affected,  acquire  a  better 
colour,  and  appear  less  transluceut.  Although  it  has  not 
the  same  power  that  quinine  often  has  in  oontroUing  the 
paroxysms,  yet  I  think  it  makes  the  cure  more  complete. 
The  patient,  whose  case  I  recorded  in  the  Lancet^  Nov. 
1BB3,  had  previously  suffered  during  the  spring  mouths 
of  four  successive  years  from  hasmoglobinuria ;  when  I  saw 
him  in  March  1888,  I  put  him  on  arsenic,  three  drops 
three  times  a  day,  and  a  daily  four-grain  dose  of  quinine. 
This  had  no  apparent  effect  till  about  the  middle  of  April, 
when  the  weather  became  warmer,  when  he  made  what 
may  bo  considered  a  sudden  recover}'.  I  kept  on  the 
arsenic  for  some  time  longer.  He  missed  his  usual  attack 
in  the  ensuing  spring  of  1884,  he  also  stated  that  none  of 
the  preceding  attacks  had  yielded  so  quickly,  and  that  he 
had  never  before  got  rid  of  his  complaint  till  the  middle  of 
summer.  My  practice  is  tlierefore  to  give  one  good  dose 
of  quinine,  four  to  five  grains  once  daily,  and  a  mixture 
containing  three  or  four  drops  of  hquor  arsenicaUs,  and 
ten  grams  of  ammonium  chloride  of  iron,  thrice  daily  after 
meals.  If  there  is  any  history  of  syphilis,  I  add  to  this 
mixture  ten  grains  of  iodide  of  potassium.  Tho  diet 
should  be  light  and  easy  of  digestion.  In  a  case  that  has 
now  been  frequently  under  my  observation,  the  patient 
iinds  that  when  he  attends  particularly  to  this  point  his 
urine  remains  clear  for  long  periods  together,  whilst  an 
attack  of  indigestion  from  imprudence  will  at  once  tinge 
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his  tzrine  with  blood.  The  diet,  which  should  be  chiefly 
farinaceoaSi  should  be  similar  to  that  given  at  p.  268. 
Should  the  disease  be  accompanied  by  marked  manifes- 
tations of  pyrexia,  the  patient  must  be  kept  in  bed,  other- 
wise he  may  go  about  as  usual,  keeping  quiet,  however, 
for  some  hours  during  and  after  the  occurrence  of  a 
paroxysm. 


554 


IMSE&SBS  OP  THS    KIDNEY. 


APPENDIX  I. 


QCANTITATIVE    ANALYSIS. 


1.  Urea.  (Lieldj)'ii  method)^ — ^Wheu  a  solution  of  mer- 
cnric  nitrate  is  added  to  a  Bolation  of  nrea  an  insolnble 
compoimd  of  urea  and  mercury  is  formed.  If  we  continue 
to  add  the  mercuric  solution,  ns  long  as  tbe  precipitate  is 
formed,  a  point  is  reached,  -when,  on  addition  of  sodinm 
carbonate,  a  yellow  colour  is  produced  by  tbe  appearance 
of  bydrated  oxide  of  mercury.  Tbis  indicates  that  all  tbe 
urea  has  been  precipitated  by  tbe  mercuric  solution. 

Solutions  rtxjuired. — 1.  Mercuric  nitrate  tolution,  one  oubio  cratisMfat* 
of  which  ii  eqaivalent  to  O'Ol  grm.  of  uroa. 

S.  Baryta  eolation,  oonsistiD^  of  two  toIs.  of  bario  li]rdr«iC|  tad  dm 
Tol.  baric  nitrate,  to  prccipitato  pho£phate8  aod  sulphates. 

3.  Sodic  carbonato  solution,  placed  on  a  whita  filter  pnpor  to  indicate 
completion  of  the  process. 

Process. — Take  SOc.c.  of  urine,  and  add  to  it  30  c.o.  of  tbe  baryta  Koh- 
tion.  Mix  thoroughly  and  filter.  Now  carefully  roeaenre  off  by  meaoi 
of  a  pipotto,  20  c.c.  of  the  filtrate;  this  of  course  contains  10  o-o.  of  nrior. 
Place  this  in  a  glass  beaker,  and  then  from  a  Mohr's  burette,  add  at  firat 
5  O.C.  of  tbe  mercuric  nitrate  solntion,  stirring  the  miituro,  and  placing' 
a  drop  on  the  eodio  carbonato  test-paper.  If  no  reaction  occura,  then 
add  a  cubic  centimeLre  at  a  time  from  the  burette,  tiU  a  yeUow  etain 
appears.  Tbe  nambcr  of  cubic  ecntimotrea  employed  gires  the  amooot 
of  urea  in  10  ce.  of  urine.  Then  if  we  know  the  amoont  of  tho  twenty- 
four  hours'  urine,  the  diurnal  excretion  of  urea  can  readily  he  made; 
thus,  the  patient  has  passed  QUO  c.c.  of  nnnc,aDd12c.c.  of  standard  mer* 

curie  solntiou  were  used,  then ^       '    ''  =  2533  grms.  of  area. 

10  c.c. 

CorreciKm.— But  aa  tbe  nrine  contains  sodium  chloride,  and  at  this  ia 

likewiao  precipitated  by  mercuric  nitrate,  we  must  make  a  correction  for 

this.     Tbia  is    done,  either  by  determining    the  amonnt  of  eodium 

chloride  separately  as  by  process  5,  and  making  the  correction  directly 
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from  Ihifl;  or  b;  adding  a  ooDceotraUd  loIaLion  of  silver  nitrsU  to 
the  arinOi  from  wliich  Ibe  phoipbAtei  ftod  inlpbales  hare  beea  pre- 
cipiUfced,  till  no  further  precipiUiion  of  flilver  chloride  takes  place ;  then 
filter  and  proceed  to  add  the  mercnrio  solalioQ.  la  ordinary  cases,  how- 
ever, (excepting  pneumooia  and  rheumatic  fever)  it  is  sufficient  to  deduct 
l'&  to  S  c.o.  from  the  total  c.o.  of  morcurio  nitrate  omplojed  for  the  pr«- 
cipitafcioa  of  the  inooluble  compound  of  nrca  and  meroorj. 

2.  Hippuric  Acid. — The  process  conBists  of  separating 
the  uric  acid  from  the  Lippuric  acid,  and  cryBtallising  oat 
the  latter  from  its  Bolution,  and  collecting  and  weighing 
l^the  deposited  crvBtals. 

iVooon. — Eraporate  lOOU  c.c.  of  nrino  to  dryness.  Trituroto  with  baric 
■alpbate,  add  60  c.o.  of  hydrochloric  acid,  and  then  exhaust  with  alcohol. 
Kentralizo  the  acid  alooholic  extract  with  soda-ley,  Kraporate  to  o 
ajrapy  oonsistence,  adding  a  small  quantity  of  oxalic  acid.  Then  dry  id 
a  water  bath.  Exhaust  dry  mass  with  other  oontaining  twenty  per  ooat. 
of  alcohol.  Evaporate  the  ethereal  alcoholic  solution,  and  treat  the 
orystaUine  residue  with  warm  milk  of  lime.  Filter.  Evaporate  filtrate 
to  nnali  rotnmc,  add  hydrochloric  acid.  The  hippuric  acid  cow  crystal- 
lises out,  the  crystals  are  coltuoted  ou  a  weighed  filter,  washed,  dried, 
and  weighed;  the  weight  gives  the  amoaat  of  hippuric  acid  in  amount  of 
urine  examined. 

^f  8.  Phosphoric  Acid. — An  acid  solution  of  uraaic 
nitrate  added  to  a  solution  of  pliOBphoric  acid  is  decom- 
posed, and  a  precipitate  of  uranic  phosphate  is  tlurown 
down.  Uranic  nitrate  gives  a  reddinli  stain  'when  dropped 
on  ferrocyanide  of  potassium  test-paper,  but  uranic  phos- 
phate does  not  give  a  coloration.  As  long,  therefore,  as 
the  uranic  phosphate  is  precipitated  on  tlie  addition  of 
uranic  nitrate  no  brown  Btain  will  be  given  to  a  ferro- 
cyanide of  potassium  tcet- paper,  but  as  soon  as  a  precipitate 
ceases  to  be  formed  the  coloration  is  given,  because  then 
&Ge  uranic  nitrate  appears  in  the  mix.ture.  It  is  on  this 
fact  that  the  process  for  egtimatiug  phosphoric  acid  by 
means  of  uranic  nitrate  is  based. 
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Soiutions  rtquirtd.—l.  Ursnio  nitnte  solattoo,  oaa  «tibio  ototioutrt 
of  wliich  ii  eqaivalaot  fco  '003  ifrtn.  of  pboiphorio  acid. 

2.  Sodic  aoeUte  tulatioo  to  eoaurv  precipitation  of  unnie  pbospb«t«. 

I,  Fotuaic  ferrocT«Did«  tolution  to  moiften  iodicatinff  twl-p^cr. 

I'roenf.— Tkke  50  c.c.  of  arioe,  add  to  them  5  c.c.  of  acetate  tolatioB, 
and  warm  th^  mixture.  Then  from  a  banotto  add  a  cubic  oeatimeln  tti 
titue  of  nranic  nitrate  aolaUoa,  each  iimo  stirring  with  glaaa  rod,  and 
placing  a  drop  on  th«  t«it-pap«r  moiataned  with  farrocyanidc  aolatioa. 
Continae  till  with  the  last  addition  a  brovmiab  siain  derelopea  oa  the 
paper.  The  number  of  c.c-  from  tbo  burette  used  to  eSvct  thio,  repce< 
•«nt  th«  amonat  of  phosphoric  acii3  in  60  c.o.  of  nriae.  Then  if  we  know 
the  amonnt  of  nriae  paased  in  twcotj-foar  hour* ,  we  con  resdilj  <d* 
enUte  the  diamal  elimination;  thaa,  the  patient  baa  paaaed  1450 e-c 
oi  uriDC,  and  the  amonnt  of  nrauio  aolalion  employed  ia  16  c.c  thea 
]4&0x(tCr-0O5) 
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Stparatf  delrrminatiim  of  phosphoric  acid  oomirin9d  vitk  ofliiEiM 
and  taHky  tM£€»  rttptctively.  The  foregoing  proceaa  prei  oa  the  total 
phoaphoric  acid  in  nriDe^  bat  doea  not  teU  on  in  what  proptH-tion  it  ta 
combined  with  the  different  boiea.  To  aacertain  thia,  we  take  60  c.c.  of 
urine,  aud  randier  it  atrongly  alkaline  with  ammonia.  Set  aaide  ibe  nit- 
ture  for  twelve  hoars.  Collect  the  precipitated  phoephate  upon  a  filter, 
and  wash  with  liquor  ammouts.  Then  diasulre  the  precipitate  with  a 
little  dilute  acetic  add.  Place  the  acid  eolation  in  a  amall  beaker,  add  i 
e.c.  of  aodic  acetate  aolutiont  odd  diatilled  water  up  to  M>  c.c,  and  then 
proceed  to  add  the  uranic  nitrate  aa  before.  Now  in  the  1460  e.c,  inatead 
of  using  IG  c.o.  of  the  standard,  we  shall  find  titat  less  has  been  u 
IhoD.  l-*5flx{r.>c005)  ^  ^.Q^  ^^    ^f  phoaphoric  a«id 


•ay  6  o.c. 
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I 


fained  with  lime  and  mafi'nesia.  Audits  we  found  the  total  phos] 
acid  by  the  prcrioua  estimation  was  2  32  irrms.,  and  as  we  haT« 
found  the  phosphoric  add  in  combinalioa  wi:h  the  ^art/iy  faaau  to  b« 
O'Sr  ffrra. ;  then  the  difference  between  these  two  repreaenta  the  amoant 
of  phosphoric  acid  in  oombination  with  the  alkaline  baaea,  vis,  145  ^m. 


4.  Sulphuric  Acid  is  estimated  by  adding  a  solution 
of  baric  chloride  to  au  acid  solution  of  urine,  till  a  precipi- 
tate is  uo  longer  formed. 


Solution  mptired, — Baric  chloride  solntioo,  one  cubie  oentimetrt  of 
which  ia  equivalent  to  O'Ol  grm.  of  sulphuric  acid. 

ProuMs. — Add  to  25  o.c.  of  urine  five  drops  of  HCl,  aod  warm  tlia  sola* 
tion.     Now  add  from  a  burette  the  standard  aolntioa,  one  c.o.  at  a  timf^ 
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ifll  »  preeipiUto  ii  no  lonffer  formed.  The  onmW  of  c.e.  used  to  effect 
this,  represenU  the  amount  of  aalphario  acid  in  26  c.c.  of  nrina.  Now  if 
the  patient  pu«ei  1450  c.c.  of  arinej  and  K  o.c.  of  beric  chloride  hu 


been  a«od ;  then 


1480xcoixfi) 
25 


3'9  gnae.  of  sulpharic  icid  alimiaAted 


ia  twenty-foar  hocrs. 

^K    5.  Hydrochloric  Acid. — ^When  mtrate  of  silver  is 

dropped  into  a  neutral  solution  of  sodium  chloride  and 

neutral  potassium  clxromate,  tho  chlorine  ia  thrown  down 

in  the  form  of  chloride  of  silver.     When  the  whole  of 

Bihe  chlorine  is  tlxrown  down,  then  it  is   converted  into 

^khromato  of  silver  which  gives  the  mixture  a  permanent 

^Bred  colonr.    When  this  occurs  the  process  is  complete. 

Solutions  re^wiMd.— 1.  Nitrate  of  ailrer  aoliition,  1  c.c.  =  '01  grm,  of 

^^■odioiD  chloridD,  or  OCMJ  grm.  of  hydrochloric  acid. 

^B    2.  Yellow  potasaiom  cfaromato  aolutioa^  latu  rated. 

^F  Proceis. — Collect  tho  urine  for  twentj-four  hours,  carefully  meaaure, 
renioTo  atbomin  if  present,  filter  a  portion  of  tliis  urine  and  raeaenre 
off,  bjr  meana  of  a  pipottOf  10  c.c.  into  a  Rroall  beaker,  aud  iidd  a  few 
dropa  of  •odiam  carbonate  aolutiori)  to  render  it  neutral,  and  dilate  with 
diatilled  water  up  to  100  o.c.  A  fow  dropa  of  poiassinm  ohromate  aola- 
tioD  are  now  added  and  a  few  o.o.  of  the  itandard  aoiution  of  nlfmr 
nitrate  run  into  tho  mixture  from  a  Uohr'a  burette;  aviate.  Cootinae 
to  add  a  c.c.  or  80  of  the  standard  solution  till  a  red  colour  appears  when 
the  miiture  is  agitated  [red  siWcr  ohromate).  Now  since  1  cc.  of  the 
aiUer  nitrate  solution  is  equal  to  '006  grm.  of  hydrochloric  acid,  there- 
fore if  6  c.c.  of  flilrer  nitrate  be  used,  the  10  cc.  of  urine  will  contain 
"OSG  grm.  of  hydrochloric  acid,  and  if  IfiOO  c.c  of  ariue  be  posted  in  the 

twenty-four  bonra,  then  ^  .  — 6'4  grmi.  of  hydrochloric  acid. 

As  tho  colouring  matter  of  the  nrine,  if  in  excess,  interferes  with  the 
reaction,  in  these  cases  it  ia  accessary  to  evaporate  the  urine  and  in- 
doerate  tbt*  ash,  dissolre  this  in  water,  and  then  proceed  as  above. 

, 6,  Albumin. — The  albumin  is  coagulated  by  means  of 

teat,  collected ,  dried  and  weighed. 

Proeefs. — ^Take  100  cubic  cantimetrej  of  nrine,  pUoe  it  in  a  glass  beaker, 
and  add  two  or  threedrops  of  strong  acetic  acid,  to  render  it  slightly  acid, 
and  add  distilled  water  to  bring  the  measnre  ap  to  SUO  c.c     Place  the 
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beftktr  in  a  «rat«r-bfttb,  IDO^  C^  for  tbout  half  an  boar,  frcqtmtJjr  itir- 
riag  to  prvreot  dotting,  then  Mt  ojide  to  tubiide.  Wh«n  the  coA^'vIa 
hkvo  fallen  tn  the  bottom  of  tba  rcuel  dee&nt  tbe  anp^TnAtant  fluid  iaio 
another  veuel,  and  place  tho  coagulated  material  on  a  filter  pnjriotulr 
dried  and  weighed,  carefotlj  remoTiDg  aoy  poriion  that  may  ailben  to 
tbe  fflftu  with  a  feather  to  tbe  liltar.  Set  aiide  to  drain,  add  from  time 
to  time  any  portion  of  coaj^la  that  may  be  deposited  from  tbe  laper- 
natant  fluid  that  waa  decantod.  When  erory  \inble  fragment  of  coagnU 
has  been  tronaferred  to  the  filter,  place  it  in  the  hot-air  bath  and  can* 
tiovily  dr7.  When  it  has  been  in  the  air*bath  eome  hour*  withdraw, 
cool,  and  weigh,  nnd  repeat  tbia  procesa  till  it  ceaaei  to  Iom  weight. 
When  it  doea,  deduct  tbe  original  weight  of  the  filter  from  the  amoi^nt, 
and  the  diiTerence  will  giro  the  weight  of  albnoiin  in  lOU  cubic  centi- 
wetrci  of  urine.  Tbua,  tbe  weight  of  tlie  filter,  previoualy  aaMrtAiaftd, 
ia  0'17&  grm.,  and  tbe  weight  of  the  filter  with  the  albumin  aft^r  drying ii 
0*696  grm.;  tlien  '&98 — '175  =  '423  grm.,  the  weight  of  albumin  in 
100  o.c,  of  urine;  and  if  the  patient  pias  1100  c.e.  of  ariuo  in  tweutj-fonr 
bonra,  then  the  amount  of  albumin  diaebarged  b-om  the  sjitemintlie  day 


wiUbe 


nop  X  -423 
100 


s=  4'a&S  grmi. 


7.  Sugfar. — Solutions  of  glucose  possesa  tho  property  of 
reducing  cupric  salts  to  cuprous  oxide,  in  the  presence  of 
alkalies,  p.  119.  It  is  upon  tliis  property  that  the  quanti- 
tative estimation  of  sugar  is  basod. 

Solutions  reTuirtd.— 1.  Cupric  sulpbftte  aolation,  (M'6$  grma.  of  enprto 
aalphate  and  dialilled  water  up  to  one  litre),  one  cabio  centimetre  of 
which  ia  equivalent  to  '005  of  gluooev, 

S.  Alkaline  tartrate  aolution,  (potasaio  hydrate 80 grmi.,  aodio  potMOO 
tartrate  17S  grma.,  and  Jiatilled  water  up  to  one  litre). 

ProccM.— Measure  cff  10  c.c.  of  the  collected  urine  of  twenty-four  honrfi 
remove  albumin  if  proaont,  and  dilute  it  with  disUUed  water  up  lo  SoO 
c-c.    Charge  a.  burette  with  tbia  diluted  urine. 

Into  a  porcelain  baiin,  or  a  glaaa  flaak  suspended  to  the  burette,  coo* 
tuning  50  0.0.  of  distilled  water,  mooaure  off  10  c.c.  of  a taodard  copper 
lolution,  and  lOc.o.  of  alknline  tarlrato  aoluUon,  and  gradually  bring 
the  miituro  to  tho  boiling  point. 

When  the  alkalioo  copper  solution  haa  reached  the  boiling  point,  i  few 
dropa  of  the  dilute  urine  aro  run  into  it  from  the  burette;  at  6rat  ibo 
addition  only  makoa  tbe  ooppcr  solution  turbid  with  a  grceniBb-red  pn- 
cipilate,  which  aubicquently  on  tbe  further  addition  of  urine,  aoquiree  A 
deeper  red,  and  acttlea  readily  at  the  bottom  of  tbe  porcelain 
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After  Cftch  addition  of  urine,  the  precipitate  sbonid  be  allowed  to  lettle 
and  the  resBOl  slightly  tilted  so  aa  to  obserre  the  colonr  of  the  anper- 
satant  floid  j  when  this  becomes  perfectly  colonrlesa,  the  process  is  com- 
plete and  the  estimation  can  be  made  as  follows : — 

Suppose  that  80  cnbic  centimetres  of  dilute  nrine  have  been  employed, 
and  as  the  urine  was  in  the  first  instance  diluted  to  ^o  of  its  Tolume,  these 
80c.o.  are  eqniTalent  to  1*6  o.c.  of  the  diabetic  urine.  And  as  1  e.c.  of 
the  onpric  solution  =  '006  gnn.  of  sugar,  and  10  c.c.  of  the  solution  was 
used,  it  is  clear  that  1*6  o.o.  of  diabetic  urine  contains  "05  gra.  of  sngar. 
Then  if  the  patient  passed  4110  e.e.  of  nrine  in  the  twenty-font  hours. 


4110x05 
1-6 


=:  187  grms.  of  sugar,  or  the  same  result  is  more  readily  ob- 


tained by  diriding  the  twenty>four  hours  urine  by  the  number  of  centi- 
meters of  dilute  urine  used  from  the  burette  thus  - —  =  137  grms, 
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APPENDIX  II. 

Diet  for  Diabetic  Cases. 

The  Dietetic  Treatment  in  diabetes  coosibU:  1. 
In  cutting  off  every  article  of  diet  which  contains  starch  or 
sugar  in  any  form ;  2.  In  replacing  such  articles  vitli 
some  kind  of  subetitute,  and  also  in  rendering  the  food 
that  can  be  taken  as  ptilatable^  nutritious,  and  varied  as 
possible. 

To  fulfil  the  first  indication,  the  medical  attendant 
should  draw  up  and  give  the  patient  a  list  of  those  articles 
of  diet  he  is  to  avoid,  and  those  articles  of  which  he  may 
partake,  thus : — 

To  avoid.— Milk  Cexoopt  Tery  fmall  qaantitiei  for  cooking  porpoiet). 
The  lirer  of  ftll  animalA  {vut  tlie  liver  of  o;ater<  and  all  raollasca  la  largf, 
and  aboundi  in  gljcogon,  theae  animala  muat  be  forbiddeo)  eo  olao  the 
interior  of  craba,  lobaten,  etc.  Bread,  biscuits,  ra^ks,  toaat,  fariniic*- 
oua  regetables,  sucb  as  potutoca,  Jeruaalem  articbokoj,  rioe, 
oom-flour,  aa^,  tapioca,  arrowroot,  etc.  Saccliarine  Tege 
tumipa,  carrota,  p&ranips,  green  peas,  French  beana,  boet-root, 
tomatoes.  Blanched  Tcgetablva  of  every  aort  aa  celery,  aea-kale 
radiflbeBj  alao  the  atalks  and  white  parts  of  such  vog^etablea  aa  cabbage, 
lettaoe,  broccoli,  etc.  Fmita  of  all  kind«.  Jams,  ajropa,  sagara.  Cer- 
tain oondimeata,  aooh  aa  Cbutnee  and  awo«t  ptcklM.  Coooa,  ohocolate, 
Liquors,  sweet  winea. 

May  take. — Meat,  fiah,  poultry,  game,  batter,  baooos,  bam,  eggs.  Breid 
and  biacaita,  made  with  prepared  gluten  bran,  or  almond  flogr.  Green 
Tegetablea,  amnmer  cabbage,  tamip  topa,  spinach,  brooooU  topa,  water- 
creaaea,  mnatard  and  oreia,  lavcr,  aaner  kraut,  the  green  parta  of  lettuce, 
aorrel,  moahrooma.    Nuts  of  varioua  kiod^  (except  obeannta].    ChecM, 

The  second  indication  is  best  fulfilled  hy  varying  tbe 
dietary  as  much  as  possible,  so  as  to  prevent  monototiy, 
and  by  the  greatest  attention  being  i>aid  to  the  preparation 
and  selection  of  the  food»  so  that  it  may  be  both  palatable 
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id  notritioas,  the  following  Lints  from  a  diabetic  patient 
ly  prove  serviceable. 


Bgg  beaten  up  id  tea  or  coffee  ia  not  a  bad  rabctitute  for  milk.  Th« 
mo«t  paJaUble  form  of  prepared  bread  is  the  gluten  roll  (Bootbroo). 
This  oDt  in  ilioei  well  battered,  gites  very  well  with  potted  meati, 
anchory  pait«»  caviare,  gratod  Hambro'  beof.  A  «&roury  omelette  (four 
eggn  to  one  table-ipooofal  of  milk)  \b  often  an  igrecable  change  when  the 
patient  tires  of  **  phantom  crusti."  A  list  of  breahfaat  diahee  ahould  be 
drawn  np,  theie  ihoald  be  aa  varied  aa  po«aibIe,  thug  fiah  one  day. 
kidnoys  another,  Sffff*  and  bacon,  grilled  chicken,  and  so  on.  Sausages, 
ainoe  they  usnally  contain  a  oonsidornble  quantity  of  bread  should  not  be 
allowed.  For  lunch,  a  chop,  steak  or  outlets,  with  wat«rcrea8  or  aalad  ; 
if,  faowerer,  the  patient  has  eaten  solid  meat  for  breakfast,  fish  had  better 
bo  serred  for  loncb.  At  dinner,  cither  a  good  clear  meatioup,  made  with* 
out  Tegetablos,  but  flavoured  with  herba ;  or  &sb.  The  following  receipt  for 
melted  butter  made  without  flour,  may  be  fonnd  nsefol.  "  Rub  np  the 
yolk  of  a  hard  boiled  egg  with  olive  oil  till  a  rich  paste  is  formed,  add 
two  ounces  of  batter,  and  boat,  gently  stirring;  add  anchory  sauce, 
capers,  fennel,  chopped  parsley  or  sorrel,  lemon  juice,  etc.,  as  may  be 
required."  A  green  aalod  should  always  bo  served  with  the  meat,  itshoald 
be  mixed  with  plain  oil  and  vinegar,  and  warn  the  oook  agaioit  adding 
■agar.  An  the  nomber  of  green  vegetables  are  limited  they  ahonld  be 
qait«  fresh,  carefully  cooked,  and  well  served,  otherwise  the  patient  be- 
comes disgnat^d  with  them,  which  is  always  a  misfortune,  since  owing 
to  the  amount  of  animal  food  eaten,  plenty  of  green  stuff  is  required  to 
keep  the  body  healthy.  It  ia  astonishing  in  what  a  different  namber  of 
ways  a  aimple  cabbage  may  be  cooked,  so  as  to  moke  almost  a  daily 
vmriety.  If  the  patient  can  be  educated  up  to  saner  kraut,  bo  will  find  it 
very  beneficient  to  hia  health.  Watercresses  should  be  served  at  every 
izieaL  Meat  twice  cooked  shoald  never  be  served.  Since  sweets  may 
not  bo  partaken  of,  savoarica  should  follow  the  meat.  Savoury  omelettea, 
caviare,  anchovies,  cheese  fondfla ;  sometimeB  the  omelettes  may  bo  fla- 
vonred  with  grmted  eoooanat,  glycerote  of  orange  peel,  essence  of  vaoille, 
ftlmooda,  eto.,  or  a  mixtare  of  sherry,  glycerine  and  lemon  juice. 

The  diabetic  patient  should  be  oaatioaed  against  too  great  indalgenoe 
of  his  appetite,  he  should  just  satisfy  his  hunger  and  no  more.  A  French 
pbysioiao  observed  that  during  the  siege  of  Paria  many  diabetic  patienta 
improved,  when  they  ooald  not  obtain  the  uiaal  amount  of  animal  food 
they  were  aocnstomed  to  conanmo.  *'  I  have  found  the  urine  less  aao- 
ehariae,  and  myself  in  better  health  on  a  moderate  diet,  than  when  I 
have  fully  indulged  my  appetite.  After  a  little  restraint  the  craving  for 
extra  meat  soon  ooaaei." 

oo 
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nwij^nii,  anoridised,  in  urine,  96 
~ionu  poiBoniDiTj  urine  in,  163, 


Fhtfaiaia,  relation  ofj  to  dtab«te8,  41 
Pliyviological  alburaiinuria,  532 
PiffmcDt,  portiotea  in  urine,  137 
Ffulard.  canoi:r  of  kidnc;  foltowing 

OD  calculus,  S4U 
Polyoria,  S9G 

FoBDer,  place  of  separation  of  albu- 
min in  kidnoy.  1G4 
Primary  cystic  forniBtion,  814 
Propoptonu  ('lenK-albumoie),  HI 
Proetatio  calcali,  4l>7 
P«oriaii<  in  diabetes,  46 
Ptomainea,  in  uramic  poiaoniof*^,  26 
Pulmonary    complicaliona  in   renal 

dUeasaa,  40 
Pulmonary  (sdema  in  nophritis,  177 
Poa,  depocit  of,  in  urine,  13B 
Poa  oorpuaclea.  detoction  of,  138 
Pysemio  abcessea  of  kidoL^y,^  273 
Pyelitis   and    pyo-Dcphroaist    27G } 
pyeIo*nepbrosi«,  !^2 


renal  parnaitoa.  376 

Raynaud'a  diaeaae,  546 

Reaction  of  urine,  66 

Kectnm,  eiamination  by,  for  dta* 
ipnoflis  of  renal  tumoura,  319 

Rectal  lover  for  oomproasion  of  ure- 
tera,  319,  395 

Red  granular  ktdnoy,  199,  240 

Bees,  Oircn,  viowa  regarding  am- 
moni&cal  urino,  64;  on  formation 
of  atone,  4'>3 

Renal  abnormalities  in  form  and 
Qumbor^  393;  aathraa,  38,  220 ; 
circnlatiooin  fortT,  328;  epithe- 
lium, characters  of,  135 ;  iuade- 
uacy,  mi;  colic  treatment  of, 
17 


Ketontion  of  urino,  455 

lioapiratory  ayatem,  derangements 
of,  38 

Robertson,  M'Oregor,  action  of  atro- 
pine oD  renal  cell*.  161 

Rosenatcin,  u&ily  of  Brigbt's  disease, 
166 


S4NS01C,  case  of  peptonuria,  110 

Sarcinse  in  urine,  147 

Saundby,  canlio-rascular  obangea  in 
granular  kidney,  18  ;  unity  of 
Bright'a  diseaao,  150;  diabetic 
coma,  431 

Saturnine  nephritis,  231,  249 

Sarcoma  of  kidney,  350 

Secondary  cyatio  formation,  816 

Scrofulous  kidney,  331 

Smith,  Pye,  iodinu  reaction  on  tarda* 
ceio,  310;  cyaLic  formation,  317 

Smith,  W.,  cause  of  deposition  of 
calcium  phosphste,  94 

Solid  matlera  of  the  unne,  50 

Southey,  albnminous  urine,  effect  of 
cutsiieotta  leaiona,  181 

Speci6o  gravity  of  urine,  51 

Spectroscopic  examination  of  ieterio 
urine,  69 ;  of  urinary  pigments, 
65  ;  of  blood  in  urine,  b9 

SpermatoBoa  in  urino,  148 

Steven,  Lindsay,  aupparatiTO  ne- 
phritis, classifioAtion  of,  272 ; 
pyaomio  abscesses  of  kidney, 
273  I  pyelo-nophroaifl,  infectiTo 
material  disseminated  by  lym- 
pbatios.  284;  micro-organism ■ 
in  tnbulefl.  267 

StftvarL  Grainger,  claaaificatioa  of 
nepbritia,  155;  pigmentation  of 
skin  in  lardaceoua  degeooration, 
46 

Strongrlua  ongas,  378 

Sugar  [Sn  Glucose},  119 

Sofphates,  elimination  of^  99 

Sulphur  UDoiidixed  in  unne,  99 

Suppression  of  urine,  461 

Suppurative  inflammation  of  the 
kidney.  273 

Surgical  kidney,  232 

Syphilis-,  a  cause  of  lardaceous  do- 
generation,  300,  329 

Syphilitic  iofiUmlion,  329;  nephri- 
tic, 249:  disease  of  reoaJarteriet, 
330 
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Tatloi.  T..  deatiu  from   diabetic  | 

ooaft.  4J1 ;    Ireaiioent  of  dUbe-  i 

ti«oosiUL.M9 
TSMMTf  oa  |»bo^batio  dta,bete«,  397 
ToralaoervTuts^  LM>  147  , 

Tona  BlbaraiiiDnt,  638  I 

Trapp"*  oo-«fficient,  51  ' 

Tartwr,  Cbftrlwood.  UrdAoeoos  de-' 

gtuntion,  etioloey  o^  800        ^1 
Tyrosm,  chArftCten  of;  UO 
"^Aoa,  pvi  and  maeoi  oMpatetac^ 

ISSTj    imsU  to  ooD<«Ibonuxioaa 

oHdm,  143 
Tnb«KDUr  la&itntioa,  337 


ATtt,  Tvietic*  of,  Bl ;  in  cftlnli, 
4rA;  oftOMa  of  depontioo,  471 
r««,  fepUAtioa  of,  7' !  obnic^l  eo- 
Umsiioo  of,  78 ;  Tuialion  of,  io 
dUe&M,  79;  qoantiutire  mU- 
matioD  of,  &&4 ;  in  ftcal«  nephri* 
ti«.l73:  chronic  tubal  nephritifl, 
MB;  ebronic  iaterttiti&l  nepfan* 
tiSi  SSI ;  flopparatire  Dephritisi 
fidd:  polyuria,  4i>0;  diabetef 
mollitus,  •liQ ;  function*!  alba- 
minarim, .  533 ;  hsemoglobiDuria, 
644 

CnemiA,  chkncter  of  alUcks,  S3; 
tbooryof^SS;  in  mcnte nephritis, 
177;  in  B^nnolar  kidneyj^SM ; 
in  rapparmtiTe  nepbritit,  880 

Uric  add.  Bowation  of,  83;   tests 

for,  SO;  depoutM  of,  84;  clinical 

eignifioftnoe    of,    4/1 ;   caloolns, 

Tuietiea  of,  473 ;  enlcalos  uulr- 

,  til,  496 

Urin&rj  eeoretion  diminiabed  is 
acate  n^pbritia,  caose  of.  450 ; 
vuinUoDs  of,  SO 


Urine,  •yataoMtio  ex&miBfttioa  oC  4B ; 

•oppreeaioa  o^  451;   rtteatiu 

of.  466 
Uro-biliD,  65 
Uro-«teaUcb,  145 


Vapour  hatha,  in  aente  ncphrita, 

S64 ;  in  cbrooic  tabnl  mepbritii, 

SBB.  in  diabetM,  446 
Teoceection,  in  poerperal  nepbntUf 

947 ;  in  diabetic  cotsa,  449 
Virohow,     gout  J     cepbritia,     SSO; 

ftlioma  of  kidney,  361 
Tomitingt  uranmc  and  reflex,  48 


^ 


White,  Halet.  ^lyeoanria  in  iosao' 

ity,413;  UaiooB  of  aympeXbetic 

in  diabetea.  4S7 
Wilka,    oopaiba    in    cbrooic    nnil 

dropay,  SGO;    mineral  acidi  la 

diabetee,  447 
I  Williami,  Dawaoo,  nyo-aarooma  of 
I         kiduey^  362 ;  table*  of  mortality 

from  diabetea,  416 
I  Williama,  Jobo,  paerperal  nephritia, 
I         Teneeection  in,  S47 
I  Windle,   long  aflcctiooi  in  diabetM; 

epitbelioma  of  renal  pelria,  346 


XfcKTHiK,  eltaracten  of,  139; 

culi,4d6 


ZiKcaKOL  on  haematobiA,  36a 
ZoeUer,  glyoerin-pfaoapborie  acid 
orino,    144 ;    decroaae  of 
phono  add  in  nephritia,  SSI 
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THE  PQUIZ-COMPENDS? 

A  NEW  SERIES  OF  COMPENDS  FOR  STUDENTS 

For  Use  in  the  Quiz  CUsa  and  wlicii 

Preparing  for  Examinatioos. 

rr«M  0(  EaoK,  Bomid  In  CMk.  tl.OO    liUMtan^.  t1  tS. 


Based  on  the  nuMt  popolar  text-books,  and  on  the  lec- 
tures of  prominem  prafe»ors,  they  form  a  most  complete 
Id  of  manuala,  comaiaing  infonnation  nowhere  else 
collected  in  such  a  condensed,  practical  shape.  The 
authors  have  had  large  experience  as  quiz  masters  and 
attaches  of  colleges,  with  exceptional  opportunities  for 
ikoting  the  ma«l  recent  advances  and  inethods.  The 
arrangement  of  the  subjects,  illustraiions. types,  etc.,  are 
all  of  the  most  improved  form,  and  the  size  of  the  books 
is  such  that  they  may  be  easily  carried  in  the  pocket. 

Ko.  1.    ANATOMY,     i  niustratod- ) 

THIRD  REVISED  EDITION. 

A  Compcnd  of  Himian  Anatomy.     By  Samuel  0>  L. 
Potter,  M.A.,H.D..  U.S.  Army.  With  63  IJlustzations. 

"  Tlie  work  is  reliable  and  complete,  und  jiut  what  tKc  ttadtst 
oeedi  in  reviewing  the  subject  Tor  ni«  cKaminMiiotu." — 72/  /^/n- 
rttiM  amf  Sairftam  t  IttveMttgatof ,  BiifTAio,  N    V 

"  To  those  desiring  to  poet  ihcniM-lvck  hurriedly  for  cKamiitatioa, 
this  little  booit  will  be  useful  m  refrc»hiDg  the  memory." — iigm 
Oriemtu  Mtdicai  amd  Sm^ei^Ai  yourit^. 

"  The  amiDfetneDi  U  well  calculated  lo  facilitate  accuimic  meno- 
ridne,  and  the  iQiulratiofu  an  clear  and  good." — N»Hk  Otrmii^ 

Noe.  2  and  3.    PRAOTIOB. 

A  Compcnd  of  the   Practice  of    Medicine,  especially 
adapted  to  the  oseof  Students.  By  Dan'l  E.  HtrcHEs, 
M.t).*  Demonstrator  of  Clinical  Medicine  in  Jefferson 
Medical  College,  Philadelphia.     In  two  parts. 
Part  I. — Continued,  Eruftlivc,  and  Periodical  Feveis, 

Diseases  of  the  Stomach.  IntcstioeSr  Peritoneum,  BUiaiy 

Passages,  liver.  Kidneys,  etc.,  and  General  Diseases,  etc. 
Part  II. — Diseases  of  the  Resjnratoiy  System,  Qrco* 

latory  System,  and  Nervoos  System;  Dkemies  of  the 

Blood,  etc. 

♦»•  These  little  books  can  be  regarded  as  a  full  set  of 

ckotes  upon  the   Practice  of    Me<licine.  contaioini;  the 

Prfc*  If  each  Boeft,  Cloth,  r.OO.    InteHeaved  for  Nstes.  I1.ZB. 


THE  T  QU1Z-COMPKNDS  t. 


Synonyms,  Definitions,  Caaset,  Symptoms,  Prognosit, 
Diagnosis.  Trealment,  etc.,  of  each  disease,  and  inclad- 
ing  a  number  of  new  prescriptions.  They  have  been 
compiled  from  the  lectures  of  prominent  Professors,  and 
reference  has  been  made  to  the  latest  writings  of  Pro- 
fessors Flint,  Da  Costa,  Reynolds,  Bartholow, 
Roberts  and  others. 

"  It  U  brief  and  conciftc^  and  ml  the  Mne  time  poKtesses  jw  kccu- 
■mcy  not  nneraUy  found  id  compencU." — Jd*.  M.  French,  M.D.. 

"The  book  fteenu  very  coociic,  yet  very  comprehefulve.  .  .  , 
An  unusually  superior  book  " — Jfr.  E.  P.  Br-mrm,  Drmvmttratvr 
^  Cliniial  Miditim*,  UntitrMtiy  a/ PtmHiylxHinm. 

"  I  have  used  it  considerably  in  conoection  with  my  branches  in 
the  Quiiclus  of  the  Univenlty  of  La."— 7.  H.  B*mitt,  Nfw 
OrUaui 

"  Dr.  Hucfaes  has  prepared  a  very  uscfitt  little  book,  and  I  shall 
take  pleasure  in  advLsins  in y  class  to  use  it."~/>r.  Otfgt  tV. 
Hmit,Pr^tftore/Prmctut,Si.  Lmu  CtUtg*  ^  Pkyticiams  mnd 

No.  4.    PHYSIOIiOOY.     Second  Ed. 
A  Compend  of  Human   Physiology,  adapted  to  the  use 
of  Students.     By  Albkkt    P.  Brubakkr.  m.d.,  De> 
monstmlor  of  Physiology  in  Jeffenjon  Medical  College, 
Philadelphia.     Second  Ed.     Enlarged  and  Revised. 

"  Dr.  Brubaker  dci>crvcs  the  hearty  thunks  of  medical  aludentt 
for  his  Cem^nd  q/  Pkyti»loty-  He  has  AmnKed  the  fundamental 
and  practic^  principles  of  the  science  in  a  peculiarly  inviting  and 
accessible  manner,  1  have  already  iniroduccd  the  work  to  my 
eiaia."— JVrtM'if^  N.  Miilrr,  M  D.,  inttructor  in  Prtuticai  Hia- 
t»Ufy./»rmtrlje  DemanttrMar  of  Pkyticlecf,  Unt'ttrxity  City  ^ 
tfrw  i  fi^k. 

"  *Quit-Compcnd*  No.  4  is  fully  up  to  the  high  suuidard  estab- 
lished oy  its  predecessors  of  the  same  series."— >l//rf»ira/  BmUrtim, 
PkiUdeifkia. 

"  I  can  rerommend  it  ai  a  valuable  aid  to  the  student." — C.  JIT, 
Eliin^i-aod.  M.H  ,  Prm/ttser  0/  Pkysioitfgy.  CtM^r  MhUhU  CU- 
U£e.  San  F^amtiMct^. 

"  This  Is  a  well  written  little  book."— Z^m^^m  LancH, 

No.  6.    OBSTETRICS.    Second  Bd. 

A  Compend  of  Obstetrics.   Kur  Physicians  and  Students. 
By  Hrnry  G.  LanLiIS,  M.F).,  ProftLS-sor  of  Obstetric* 
and  Diseases  of  Women,  in  Starling  Medical  College, 
Columbus.      New  Revised  IM.      New  Illustrations. 
"  We  have  no  doubt  that  many  students  will  find  in  it  a  moat 

valuable  aid  in  preparing  for  examlnauon." — Tke  Amtricmn  y^mr^ 

nAi  of  OhitttricM. 
"  It  is  complete,  accurate  and  scientific.     The  very  best  book  of 

its  kin<l  I  have  «een."  — 7'.  S.  Knoi,  M.O.,  LfCturtw  #«  ObiUtritt^ 

Ruth  yfediitU  CttiUgw,  Cki^^t. 

Price  dl  sach  BMk.  Clotti,  tl.OO.    Inttrlaavad  lor  No1*i,  tt.2B. 


THK  t  QUt2COMPBMDSt. 


"  I  have  ben  leftchlng  in  thit  dcparunvat  for  ouay  jrcan,  uid  mm 
frM  to  lay  ttuu  thi*  will  be  th«  bat  giM»ani  1  ever  h*d.  It  »  ac- 
curate *i»H  comprehcTuiYe,  but  trief  aod  pointed." — /V^  P.  D. 
rmt4,  SI.  Umn. 

No.  6.    MATBRIA  MBDIOA.    Revised  E<t 

A  Corapend  on  Mueha.  Me<iica  and  Tbenpeutics,  wilJb 
especial  reference  to  ihe  PhrBological  Actions  of 
Drugs.  For  the  uie  of  Nf edicaf.  Dental,  and  Pharma- 
ceutical Students  and  Practitioners.  Based  on  the  New 
Revision  (Sixth)  of  the  U.  S.  Phomiacopoeta.  and  in- 
cluding many  unofficinal  remedies.  By  Samukl  O. 
L.  Potter,  M.A..  M.D.,  U.  S.  Army. 

"  I  hjive  e«imiri«d  the  little  volume  carefully,  aikd  find  It  jual 
vuch  a  book  u  [  require  in  toy  private  Quit,  and  shall  certainly  re- 
commend it  to  ray  curaes.  Your  CompeniU  are  all  popuUr  here  in 
Washington  "  —  y^A*  E.BTiuktti.  MD..  Prif^eti0p^  ^  M*irrim 
MttiiiA»mJ  TkwTtifi^mtitt,  Hmrnrti  MtUicai  C»l{*fr,  W^tkrmft^m. 

"  Part  of  a  Mrics  of  tmall  but  valuable  teat-books.  .  .  .  while 
the  work  la,  owlnc  to  Ui  therapeutic  coiitents,  more  useAjl  to  the 
medical  ttuftent,  the  phanaaceuiical  «nidei»i  may  itrrive  tawJk  uac- 
ful  ioiioriuation  from  li."— M  )'.  /'" 


'kMrmMcriUiimi  Krctrd. 


No.  7.    CKWMTSTRY.    Bevised  Ski 
A  Compcnd  of  Chemistry.     ByG.  Masc^n  \VARr>.  M.D., 
Demonstrator  of  Chemistr)-  in  Jeflferaon    Medical   Col- 
lege. Philadelphia.     Including  Table  of  Elements  and 
various  Anahiical  Tables. 

"  Brief,  but  excellent.  ...  It  will  doabtlcu  prove  an  admintik 
aid  to  the  ftudent.  by  fixinf  these  btcu  in  his  memory.  It  is  worthy 
the  study  of  boin  medical  and  pharmaceutical  siudetvts  in  tbis 
bnuicb.'  — Pk^nmaceutii-At  Rfcvrit,  jVrtw  JV»-Jt 

No.  8.    VISCERAL  ANATOMT. 
A  Compcnd  of  Visceral  Anatomy.      By  SaMUCL  O-  L. 
PoTTKR.M.A.,M.D..  U.  S.  Amty.    With  40  IllDStrations. 

*■*  This  is  the  only  Compcnd  that  contains  full  descripiioQa  of  the 
vfftcera.  and  will,  toKeiher  u-ith  N'o.  1  of  this  series,  form  tho  only 
etmfittt  Com^mdxtt  Anatomy  published. 

No.  e.    3TJROBRY.     Second  Edition. 

A  Compcnd  of  Surgery;  including  Fractures,  Wounds, 
Di&IocKtions,  Sprains,  Atnpulations  and  other  opera- 
tions, Inflammation,  Suppuration,  Ulcers,  Syphilis, 
Tumors,  Shock,  etc.  DiMascs  of  the  Spine.  Eair,  Eye, 
Bladder.  Testicles.  Anus,  and  other  Surgical  Uiaeasci. 
By  ORVttXK  HnawiTz,  a.m.,  m.d..  with  6j  lltaitr»- 
tions.     Second  Edition.     Enlarged  and  Revised. 

Prk«  of  Each  Book,  Ctoth,  tl-OO.    IntoHoavttf  Hr  NoIm.  fl.tft. 


THE  tQUlZ-COMPENDSr. 


No.  10.    ORaANIO  OHEMI8TBY. 

JUST  PUBMSHED. 

A  Compend  of  Oi^nic  Chemuary,  including  Medical 
Chemistry,  Urine  Analysis,  and  the  Analysis  of  Water 
and  Food,  etc.  By  IIknry  Lrfkmann.  M.D.,  Pro- 
fessor of  Clinical  Chemi^ttry  and  Hygiene  in  the  Phila- 
delphia Polyclinic  ;  Professor  of  Chemiiiry,  Penn- 
sylvania College  of  Dentat  Surgery;  Member  of  the 
N.  Y.  Medicolegal  Society.  Clolh.     Jl.oo. 

Interleaved,  for  the  addition  of  Notes,  <i.25, 

No.  11.     PHARMACY. 
A  Compend  of  Pharmacy.     By  Louis  Genois,  Ph.  C, 
Member  of  the  American  f'harniaccutical  As5<Kiatlon. 

Clr.|h.     Ji.oo. 
Interleaved,  for  the  addition  of  Notes,  31-25. 

The  Essentials  of  Pathology. 

BY  D.  TOD  OILLIAM,  M.D.. 

PnfftMt«r  «/ PkytMogy  in  Slaritng  Mtdical  Coilt£f,  Cdumhua,  O, 

With  47  IllufttraUont.    t2ino.    Clolh.    Prict  12.00. 

*»*  1'he  otiject  of  ihU  book  Is  to  unfold  10  the  bcginiKr  the  fuodm- 
ncnuUfof  pMttiology  m  a  plain, imtciical  way.  and  by  bnntinf*  ihcm 
within  easy  comprelicnxon  tu  iiicrcakc  \\\>  iiiicrc«i  in  the  tiudy  of 
the  ttibjcct.  'rhou)[h  it  will  not  aJtoccther  tuppUnt  Urgcr  wvrhs, 
il  will  be  found  10  imparl  clear-cut  coaccpiiulis  of  the  gcncnUly 
accepted  doctrines  of  the  day,  and  to  prevent  confusion  in  the  mind 
of  the  »iudcnt. 


A  POCKET-BOOIC  OP 

PHYSICAL    DIAGNOSIS 

or    THI 

Diseases  of  the  Hearf  and  Lungs, 

A  MANUAL  FOR   STUDENTS  AND  PHYSICIANS. 

BY  DR.  EDWARD  T.  BRUBN, 

Dtmanitratirr  9/  Ciinktti  Medieint  m  tkt  UnivtrMity  i^ Ptntuyt- 

c%s«M,  AtnttAmt  Pkyticmn  t*  tkt  Unirrrtity  Htptt»i,  ftc. 

S«cond  Editlan,  RmiMd.   WlUi  now  llluilratiofia.    I2m«.    fl.SO 

*«* '1'he  fubjeci  ii  trraicfl  in  a  plain,  practical  manner,  avoiding 
(|iie«tioiu  of  hi^toncal  or  ihenrctic^l  inicmt,  iiiid  withoui  laying 
special  cUim  to  originality  of  mutter,  the  author  Haa  made  a  book 
that  pfweats  the  (oniewhAi  difficult  points  of  Phyiical  DiaciuMU 
cleaify  and  diiilnctly. 


STUDENTS'  MANUALS. 


GOODHART    AND    STARR    ON    DISEASES 

OF  CHILDREN.     A  Practical  Gtiirfe  fos  Mu.lcntf. 
lictui  Oaavo.  Cloih,  53.00;  Ixaihcr,  jL)jod. 

LANDOIS'     MANUAL     OF     PHYSIOLOGY. 

With  Special  Reference  (o  Practical  Medicioc     Vol. 
1,  with  i76IlliulnUioD5.    8vo. 


Vol  II. 


Seurfy  /iiftJy. 

TYSON.  ON  THE  URINE.  A  Pmcticai  Guide  to 
Cbe  Eumimuioii  of  Unne.  For  Physicians  and  Sm* 
4cati.  By  James  Tyson,  h.d..  Piurenor  of  Path- 
olOBr  and  It^orbid  Anatooajr,  Uoivcmty  of  Pennsylva- 
■II  ^A'kh  Colored  Plates  and  Wood  Engravingi. 
Fo«nh  Edition.  i2mo,  cloth,  ^1.50 

HEATH'S  MINOR  SURGERY.  A  Manual  of 
MiMH*  Sur^ry  and  Bandaging.  By  CKRiSTOPtrn 
HkaTH,  ba.D.,  Sui^eon  to  University  College  Hospital, 
LoiMioa.     6th  Edition.     (15  lU.     12mo,  cloth^  |2.oo 

MACNAHARA.  ON  THE  EYE.  A  Manual  for 
Snidenis  and  Physicians.  4  Colored  Plates  and  65 
Wood  Ei^nriDgL     Demi  8vo.  Cloth,  ^00. 

DULLES*     ACCIDENTS    AND     EMERGEN- 
CIES.    \Miai  To  Do  First  in  Accidents  and  Emer- 
A    Mitnual    Explaining   the    Treatroenl   of 
_  and   other   Accidents.    Poisoning,    etc.     By 

Cllf  t**  W.  Dulles,  m.d.,  Surgeon  Oui-door  I^e- 
partMCafl.  ^tsbyterian  Hospiul,  PhiUdelpfaiiu  Col- 
tftd  ftae  Asd  other  Illastntions.       32100,  cioth.  .75 

8EALE,ON  SLIGHT  AILMENTS.  Their  Na- 
iwrt  uid  TreatmcnL  By  Lionel  S.  Bkale.  h.O., 
r.EX  Scoond  Edition.  Revised,  Enlarged  and  Illus- 
txMed.    a8j  paces.    8vo. 

Paper  coven,  75  cents;  cloth,  I1.25 

jaXINGHAM.   ON    THE    RECTUM.     Fiaulje, 
ndSk  Painful  IHcer,  Stricture,  Prolapsus,  and 
of  the  Rectom ;  Their  Uia^osts  and 
By  Wm.  AixiNGHAM,  M  D.     Fouith  Re- 
Cabuiced  Edition.     Illustrated.     8vo, 

Paper  covers,  75  centi;  doth,  lt.25 


STUDENTS'  MANUALS  ANP  LEXICONS. 


MARSHALL  AND  SMITH.  ON  THE  URINE. 

The  Chemical  Analysis  of  the  Urine.  By  John  Mar- 
SHAiJ^  M.n.,  Chemical  Laboratory,  University  of  Penn. 
sylvania,  and  Prof.  E.  F.  Smith.  IUus.  Cloth,  Ji.oo 

MEARS'  PRACTICAL  SURGERY.  Surgical 
Dressings.  Bandaging,  Ligation,  Amputation,  etc.  By 
J.  EwiNi;  .NLkars,  m.o.,  Oemonstralor  of  Surgery  in 
Jefferson  Med.  College.  227  IUqs.    2d  Ed.     In  Press, 

KIRKES  PHYSIOLOGY.  A  Handbook  for  Stu- 
dents. Eleventh  Edition,  18S4.  46G  lUubtrations. 
Demi  8vo.  Cloth.  I5.00 

TYSON.  ON  THE  CELL  DOCTRINE;    its  His- 

lory  and  Present  Slate.  Ity  Prof.  jAMts  Tyson,  m.D. 
Second  Edition.      Illustrated.  i2mo,  cloth,  |2.00 

MEADOWS'  MIDWIFERY.  A  Manual  for  Stn- 
denu.  By  Alfriuj  Meadows,  m.d.  From  Fourth 
I^ndon  Edition.      145  Illustrations.    8vo,  cloth,  $2.00 

WYTHE'S    DOSE    AND    SYMPTOM    BOOK. 

Containing  the  Doses  and  Uses  of  all  the  principal 
Articles  of  the  Materia  Medica,  etc.  Eleventh  Edi- 
tion.        32mo,  cloth,  f  1.00;  pocket-book  style,  ^1.25 

PHYSICIAN'S  PRESCRIPTION  BOOK.  Con. 
taining  Lijsts  of  Terms,  Phrases,  Contractions  and 
Abbreviations  used  in  Prescriptions,  Explanatory  Notes, 
Gramrrratical  Construction  of  Prescriptions,  etc.,  etc. 
By  Prof.  Jonathan  Pcreira,  m.d.  Sixteenth  Edi- 
tioa.        33mo,  cloth,  |l.oo;  pocket-book  style,  I1.25 

POCK  FT  LHXICONS. 

CLEAVELAND'S  POCKET  MEDICAL  LEXI- 
CON. A  Medical  Lexicon,  containing  correct  Pro- 
nunciotion  and  Definition  of-  Terms  used  in  Medi- 
cine and  the  Collateral  Sciences.  Thirtieth  Edition, 
Very  small  pocket  sire.     Red  Edges. 

Qoth,  75  cents;  pocket-book  style,  |l.oo 

LONGLEY'S  POCKET  DICTIONARY.  The 
Student's  Medical  Lexicon,  giving  Delinitton  and  Pro* 
nunciation  of  all  Terms  used  in  Medicine,  with  on 
Appendix  giving  Poisons  and  Their  Antidotes.  Abbre- 
viations used  in  Prescriptions,  Metric  Scale  of  Doses, 
etc  341110,  cloth,  f  i.oo;  pocket-book  style,  I1.S5 


RORI-RTS'  PRACTICE 

FlVTH  AlibHIilAK   KulTION. 

Rttommtrndtd  -m  a    Ttjrt-^otfk  at   Vmivf^iity  qf  Pmntyivamm^ 

L&n^  Ul»nd  Cotl'i*  Hesfilai,  YaU  and  //<*rT«r</  CiiUgt*, 

Suka^'a  O^tif^,  Mfmt^ra/,  Unhfrrtity  a/ Mickig»nt  tuid 

attr  ttifuty  otkrr  Afrdiiai  Scktwh. 

A  HANUHOOK  OF  THE  THEXJKV  AND  PRACTICE  OF 
MEUtCINF..  By  Frkdviiick  T.  Rnanin,  m  d..  mr  c  p.. 
ProfcsKor  of  Clinical  Mctlicine  atid  llicrapcuUck  in  Univcraily 
College  Hospitnl,  Lcndoii.      Fifth  American  EJition.     Occkvo. 

CLOTH.  S5.00 :  liBATHBH.  86.00. 

•«•  Thli  new  edition  hi«  been  subjected  to  a  careful  nevitlon. 
Muny  chnplen  have  been  reMrritten  Itn(>onan(  additions  hiive  becD 
nude  througbout,  and  new  illiutratioiu  introdiKed 

"A  cleAr,  ^et  codc»c,  saentific  and  pnctit:«I  work.  It  is  a  capt* 
tiU  compendium  of  the  cUwified  Ictiowledge  of  the  suk^eci." — Pr^, 
y.  Adamt  Ailem.  Rtnh  MrdUal  CoiUp,  Chtfogo. 

"  I  have  become  ihoroiighly  coovtoced  of  iu  great  value,  and 
have  cordially  recommeDdcd  it  to  my  class  in  lait  C«lltgt.'* — 
Pw^/,  liart'd  P.  Smith. 

"  I  hare  examined  It  with  «ome  care,  and  think  it  a  gnnd  book, 
and  shall  take  pleasure  in  mentioning  it  amone  the  works  which 
may  property  be  put  in  the  handt  or«ujdeni»  — -^.  B.  /W«i#r, 
Pri^.  9/  tkt  Prmciitr  ef  Mtdicmt,   Vnrfrrxity  ti/  Mitrhigam, 

"  It  is  unstirpa&&cd  by  any  work  that  ha^  tAUcn  into  our  hands, 
as  a  compendium  for  students  preparing  for  csammaiiun.     It  is 
tboroughly  practical,  and  fiiUy  up  lo  the  umcs." —  The  Cttme. 
Bv  Samh  AtnuuH. 
A  NEW  COM  PENT)  FOR  STUDENTS 

ROBERTS' NOTES  ON  MATERIAMEDICA 

AND    PHARMACY. 

Juit  Ready,     lamo.     Ooth 


Price  |i.oo. 


BIDDIES  MATERIA  MEDICA. 

NiJrTH   Khvisru  Editiow. 
Rtcvmmtndsd  tu  m    Ttxi-bo^k  a.t    JWr    CelUgpt,    Umivrrtitj  */ 
MickirAM,  CeUtgt  ^  PhysictanM  amd  Smrreimt,  B*Uim^rt, 
Bauimort  Mrdieii  Collggt,  t^uiiviil*  Mfdicat  Cpltfgf, 
and  a  ntanhrr  t^ aiktr  Coilrgrs  ikwott^kmut  tkm  U.  S. 
BIDDLE'S  MATERIA  MEDICA.     For  the  Use  of  Students  and 
Physicians      By  the  late  pRor.  John  B.  Bidolm,  h.o.,  Prcrfaa- 
sor  of  Materia  Medica  tii  JrfTer^oii  Medical  College,  Philadelphia. 
The  Ninth  Ediuoo,  thoroughly  reviMd,  and  in  many  pans  re- 
written,  by  hit    ^on.  Clbhknt    Biudlb.  m.d..   Past   Aasistmni 
Surgeon,  0.  S.  Navy,  assisted  by  Hbi*rv  Mqkiiis,  m.d. 

CLOTH.  »4.00;  LE3ATHBR,  »4.75. 

"  I  shall  unhesiutingly  recommend  it  (Lbe  9th  Edition)  to  m\ 
students  at  the  BaLLSVifa  Hospital  Mkdical  Cou.«oa. — Pr^f. 
A.  A.  Smith.  A>o»  y»rk,  Juwu.  /Mj. 

*'  1'he  larger  works  usually  recommended  as  text-books  in  Mif 
medical  schools  are  too  voltuninous  for  convenient  use.  This  worit 
will  be  found  to  contain  m  a  condensed  form  all  that  i)>  moit  valuabW, 
and  will  supply  siudcnu-  with  a  reliable  guide." — Chicag*  AUd.  JK. 

%*  1~bis  N  Inth  Edition  contains  all  the  idditioiu  and 
the  U.  S.  Pharmacopflcia,  SixLb  Reriiioa. 


STANDARD  TEXT-BOOKS. 


BLOXAM'S  CHEMISTRY.  Inomnic  and  Ortanic,  with  Kx- 
perimenu.    Fifth  Edition.     Revitcaand  llltuimed. 

Bvo.  cloih,  $3.7;;  leather,  i4.7s 

CARPENTER  ON  THE  MICROSCOPE  and  In  RcvcUrioM. 
Sixth  Kditinn,  Enlarged.  With  y^  llluacrationt  and  Colored 
PUm,  handsomely  printed  I>enit  8vo,  doth,  15.50 

FLOWER,  DIAGRAMS  OP  THE  NERVES  oT  the  Hutnu 
R(Mly,  Origin,  [>ivi«Km«,  Cr<iii»«*:ti(ii»,  «tc.  4to,  cloth,  ls.50 

GLISAN'S  MODERN  MIDWIFERY.  A  Text-book.  139 
Hla«irAt)Mn-.  t^vo.  cloth.  ^.00:  leather.  <$.oo 

HOLDEN'S  OSTEOLOGY.  A  Docripiionor  the  Rones,  wlih 
Colored  Dclineaitonk  of  the  Attachmenu  of  the  Mii^clei  Sixth 
Edition.     61  Lithographic  Plates  and  many  WcxkJ   Knicravirifs. 

Royal  8vD,  cloth,  $6.00 

HEADLAND,  THE  ACTION  OF  MEDICINE  m  ih«  Syt-tem. 
Ninth  .\mcrir.in  K.dition,  8vo,  oloih,  ^j.oo 

MANN'S  PSYCHOLOGICAL  MEDICINE  and  Allied  Neiw 
vout  Dt^eaAc^;  including  the  Medico-LeeAl  Aspects  of  liuatiliy. 
Wiih  Illu^ii-Ationt.  6vo,  cloth,  fc.tw  ,  leather,  $6jOO, 

MEIOS  AND  PEPPER  ON  CHILDREN;  A  Practical  Traa- 
tia«  00  DiscsMS  of  Children.     Seventh  F^lition.  Kevi&ed. 

Bvo.  ctoth,  $6  00  ;  leather,  At, oe 

PARKE8'  PRACTICAL  HYGIENE.  Sixth  Revised  and  En- 
larged Edition.     IllutlrAted.  8vo,  cloth,  fj.oo 

RIOBY'S  OBSTETRIC  MEMORANDA.        ymo.  cloih.  .jo 

SANDERSON  ft  FOSTERS  PHYSIOLOGICAL  LABOR- 
ATORY.  A  tiandbtiok  for  the  I^aborAtory.  Over  3y>  lllu«lra> 
tion«,  Svo,  cloth,  t^.oo  ;  leather,  $6.00 

WILSON'S  HUMAN  ANATOMY  Oeneral  and  Special. 
Temli  Riiinnii       »ti  Cut.jml  t'Uie^  and  434  Illu^iralion^.         ^.oo 

WYTHE'S  MICROSCOPIST  A  Maniul  of  Microscopy  and 
Compcnd  of  the  Microtcopic  Sciences.  Fourth  Edition.  15a 
lUuairationi.  Bvo,  cloth,  fj.oo  ;  leatlier,  ^.00 

ACTON,  ON  THE  REPRODUCTIVE  ORGANS.  Their 
Functions,  Di<order«  and   TrcAtmcnt.    6th  felditioa.    Cloth,  ^.00 

FOTHERQILL,  ON  THE  HEART.  lu  Dheases  and  their 
Treainient       Second  Rdititm.  8vn,  cloih,  fj.yt 

HARLBY  ON  THE  LIVER.  Diagnoaia  and  Treatniem  Col- 
orad  Plates  and  other  I lltutratiofu.   8va,cloib,|3.oo;  aheep,|A,oo 


HOLDEITB  ANATOMY. 


Fifth  Bdition. 


A  MANUAL  OF  THH  DISSECTION 

OF  THE  HUMAN  BODT. 

By  LiTTHHB  HoLDtN,  M.D.,  Latc  Proident  of  the  Royal  Collen 
of  Surgeons  of  England,  Consulting  Surgeon  to  St.  Bartholomew^! 
Hospital.  Fifth  Edition;  edited  by  Juhm  LarraTUK,  m.d.,  p.r.c.s., 
Surgeon  to,  and  Lecturer  00  Anatomy  at,  St  Bartholomew's  Hoa- 
pibd:  Member  of  the  Board  of  E»aminers,  Royal  College  of  8ar> 
Mona  of  England;  with  mS  fine  Wood  Eaffraviocft.  Octavo. 
n6  pages.     Oolh,  $5.00;  Leather.  f6.oo. 


REESE'S 
MEDICAL   JURISPRUDENCE 

AND  TOXICOLOGY. 


A  Text-book  nf 

JoMN  J    Kbksb. 

ToxkCol<^  Ui  th«, 

«r PcMim*Mlla ;  ^  icc  riTrnicHi  ■■■\  trte  MedicaJ  Jurispradoioe  Se^ 
» ^  «■    «  «  » ■    ,   —  ...         .  .    rf-       ■-     . 


nee   and  Toxicolocy.      By 
ua  rtments  of  ibc  Uoivcnity 


dimrti  nUmMt^M ;  PhH^mn  to  St.  joMph'i  Honiul;  C< 
ponging  Member  of  the  New  York  Hedico-lcfal  Sociecy.  (}ae 
Voloae.  UemI  Ucnvo.  606  pAfcs.  Cloth,  ^00:  l^cathcr,  |$.ao. 
"  PBorBsaoii  Rbcss  Ls  so  well  kDown  a.<  a  skilled  meijical  jurist 
that  lin  authorship  of  any  work  vintully  guarantee^  ihe  thorough- 
DCS*  and  prmcttcai  character  of  the  latter.  And  sufh  'u  the  ca^e  to 
the  book  before  us.  •  •  •  •  W«  m.ght  call  thcK  the 
csftcntialft  (or  the  i^tudy  of  medical  jumprvdertce.  The  subjco 
u  skelcta«)ired,coBdeMicd,and  made  tnomughly  up  to  the  wumof 
the  (cnerai  medicml  practitioner,  and  the  rcquiretDenes  of  pro«^ 
CUtiiif  and  dcfendlnc  atton»cys.  If  any  &ccnon  dc»«rvet  aioiv  di»- 
tincitofi  than  any  othrr.  u  to  ioirimic  excellence,  ii  it.  that  on  toxi- 
cology. Thi*  part  of  the  hook  tompn*c»  the  hr^t  outline  of  tbe 
subject  tn  a  given  space  that  can  be  found  anjirhcre.  As  a  whole, 
the  work  a  cverythiog  it  promises  and  more,  and  conaidcring  its 
«iie.  coodensaiion,  and  practical  character,  it  is  by  far  the  moct 
\»efu\  oite  for  ready  reference  that  we  haire  met  with.  It  U  well 
printed  and  neatly  bound.— A^.  K  M*4ifi  fUfrd,  Sdft.  tjtk,  1864. 


RICHTER'S  CHEMISTRY. 

A  TEXT-BOOK  of  INORGANIC  CHEUlSTRV  for  STUDENTS. 

By  PROF.  VICTOR  voo  RICHTGR, 

Vmivfrtitf  »/  BrtslMt, 

AtrrnoiuSBO  Trakslation  pkom  ms  Thibd  GntHAX  EnmoM, 

By  EDGAR  P.  SMITH,  M.A.,  Ph.D.. 

/ormM-Jy  in  tkt  LtAerattfries  ^ tin  L'mnnrtUy  0/  femttyi- 
i<tHM;  Mrtmitf  mj  t\t  Otetmicai  Sacttty  0/  Btt-lim. 

t2rm.  89  Mfood-cutt  and  C«l.  Lithe«rgpMc  Plitt  of  Spvctrs.  ».00 

In  the  chemirat  text-booVit  of  the  prcMm  day.  one  of  the  striking 
feaiiire^  and  difficiihte*  we  have  to  contend  with  \\  the  separate 
presentation  of  the  theorem  and  belt  uf  the  vacnce.  'I  bcftc  arr 
usually  lauttht  apart,  as  if  cntrrely  independent  of  each  other,  a»d 
those  experienced  in  teachmj;  the  subject  know  only  too  well  the 
trouble  encutiQtcrtd  in  aiteniniing  to  Ed  the  ttudcnt  properly  In- 
terested in  the  science  and  in  bringing  nitn  to  a  dear  coanprehcnsnMI 
of  the  same.  In  thU  work  of  Phup.vom  RicHrait.  which  haa  boan 
received  abroad  with  such  hearty  welcome,  two  editions  hsTtnf 
been  rapidly  ditposed  of.  theory  :iod  Cuci  are  brought  cla«<  to«edMr« 
and  their  intimute  relation  clearly  shown.  Prom  careful  owervm- 
lion  of  experiments  and  their  rcatdts,  the  tttidcm  Is  led  loa 
uiidcrsianding  of  the  interesting  pnnciples  of  cbetniftry. 


In  prvpararion,  "ORGANIC  CHEMISTRY," 

auibor  and  translatur. 


By  lh( 


W      YEO'S  PHYSIOLOGY.                   H 

A  MANUAL  FOR  STUDENTS.     lUST  READY.                                        ^^M 
300    CAREFULLY    PRINTED    ILLUSTRATIONS.                          ^^| 

FULL  GLOSSARY  AND  INDKX.                                               ^^M 

By  Gerald  F.  Yeo,  M.P..  F.R.c.s.,   Professor  of  Pbyst-                     ^^H 

ology  in  King's  College.  I>ondon.    Small  Octavo.    750                   ^^H 

pages.     Ch'cr  300  carefully  prinlcd  Illustrations.                    ,          ^^H 

PRICE.  CLOTH.  S4.00:  LEATHER,  tS.OO.                                       ^H 

"  By  his  excellent  manual.  Prof  Veo  hai^  tupplicd  a  want  which                            ^^^H 
mutt  have  been  Tclt  by  every  teacher  of  physiology.     •     •     •     •                            ^^^H 
In  conclii<.iort,  wc   heanily  conjcrvtulaie  rrof.  Yco  on  hii  work,                         ^^^H 
which  we  can  recommend  (o  all  tho&e  who  wUh  lo  fif>d  within  ft                         ^^^H 
Biodcrate  compa-u  a  reliable  and  pleasantly  wntten  capcnition  of                            ^^^H 
■U  the  cMcntiai  facts  of  phyiioloffy  u  the  science  now  fttaiuU.''^                         ^^^| 
Tk4  Dmtlim  y^mrmal  ^  Mtd.  ^ItHc*.                                                                           ^^H 
"The  work  will  take  a  high  rank  among  the  ■mailer  t«t*boola                           ^^^H 
^     of  Physiolosy."--/-r«/^  H.  P.  BtnudiUk,  Harvard  Mtd.  SchtHti,                        ^^M 

^^^^        "  The  brief  ezaminaDon  I  have  siven  it  wis  «o  favorable  thai  I                       ^^^| 
^^^^^      placed  it  in  the  liit  of  text-book»  lecomtneDded  in  the  circular  xA                        ^^^H 
^K               the   Univcr«ily    Medical    College."— /Ve/*.   LrwtM  A.   Sttm/aon,                        ^^^H 
■                M.D,j7£**i3jdStr<tt,Ntwyark.                                                                         ^^M 
^H                   "  For  stiidenta*  lue  it  \%  one  of  the  very  be«t  text-book^  in  Phyai*                         ^^^H 
^1               oXarv/'—Prtt/.  L.  B.  Hmw,  Dmrtm*utk  Aftd.  CtiUre,  Hmm0Vrr.                        ^^^1 
^                                                                                                                                                             ^^ 

H                  RTNOFL.KISCH.                      ^H 

■       THE  ELEMENTS  OF  PATHOLOGY.           ■ 

H                          TRANSLATED  BY  WM.  H.  MERCUR,  M.D.                                    ^^| 
^^                REVISED   AND  EDITED  BY  PROP.  JAS.  TYSON,                         ^^^k 

^^^H                                  O/tkt  University  0/ Ptnnxyivania.                                                  ^^^^k 
^^B                        >«3  PAGES.      CLOTH.       PRICE  ^m.                                          ^^| 
^^^^         *,*U  i*  the  object  of  Prof.  Rindfleisch  to  present  in                     ^^H 
^V            this  volume  of  moderate  sire  the  fundamental  principles                    ^^^| 
^B           of  Pathology     A  large  number  of  the  general  processes                   ^^^| 
^H            which  undcrUe  disease,  a  knowledge  of  which  is  e&sen-                      ^^H 
^1           tial  to  the   practical   physician,  are   plainly  presented.                    ^^H 
^1           They  include*  among  others,  inflammation,  tumor  forma-                   ^^^| 
^H             tion.  fever,  derangemenis  of  nutrition,  including  atrophy,                     ^^^| 
^1             derangements  of  the  movement  of  the  blood,  of  b  ood                     ^^H 
^1             formation  and  blood  purification,  hypcnesthesia.anscsthe-                      ^^| 
^H             sia,  convulsion»,  paralysis,  etc.     The  well-known  reputa-                     ^^^| 
^H            tion  of  the  author,  his  thorough  familiarity  with  and  his                    ^^^| 
^B           method  of  treating  the  subject,  make  this  most  recent  work                   ^^^| 
^B             peculiarly  useful  to  the  student,  a.s  welt  as  to  the  prac-                     ^^H 
^^^^    ticiiig  physician  who  wishes  to  brush  up  bis  pslhology.                      ^^H 

VAN  HAailSOEK  OH  SKIN  DISSA8ES. 

A  ilandt>ook  of  ihc  Diseases  of  the  Skin,  their  Di- 
ftgnosisBnd  Treatment.  By  Arthur  Van  llarlingcn,  m.d., 
IVofesBor  of  Diseases  of  the  Skin  in  the  Philadetphin 
Polyclinic,  Consulting  Physician  to  the  Dispensary  for 
Skin  DiKases,  etc.  Illustrated  by  two  coloreti  lilluj- 
graphic  plaies. 
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